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Federal Express

Illinois Section
RCRA Permitting Branch, HRP-8J 
Waste Management Division 
U.S.EPA, Region 5 
77 West Jackson Boulevard 
Chicago, Illinois 60604 
Attention; Ms. Juana Rojo

Subject; Revised Wastewater Treatment Plant Information Report 
RCRA Part B Permit for Facility ID#ILD054236443

Dear Ms. Rojo;

By letter to USEPA Region 5 dated May 22, 1995, 3M submitted a background 
information report on the 3M Cordova wastewater treatment plant area and the sludge 
incorporation areas. This report was submitted in partial fulfillment of the terms and 
conditions of the RCRA Part B permit for the 3M Cordova facility.

Since submittal of that report, 3M has rewritten and reorganized the report to make it easier 
to use and to understand. The report itself is now contained in one small 3-ring notebook 
with all the appendices in an accompanying set of larger 3-ring notebooks.

Two copies of the rewritten report and two sets of the accompanying appendices are 
enclosed for use by the Agency. To avoid any confusion, I recommend that Region 5 
discard the two copies of the older version of this report.

Please feel free to call me if you have any questions about this submittal or if you need any 
additional information. My telephone number is (612) 778-5251.

Sincerely,

John S. Hunter, III, P.E., Ph.D.
Senior Environmental Engineering Specialist 
Building 41-01-05

Enclosures

Copy; Permits Section, Division of Land Pollution Control, lEPA
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77 West Jackson Boulevard 
Chicago, Illinois 60604

Subject: Wastewater Treatment Plant Information Report
RCRA Part B Permit for ID#ILD054236443

Dear Sir or Madam:

The enclosed report is being submitted in accordance with the 
terms and conditions of the RCRA Part B Permit for the 3M 
Cordova, Illinois, facility ID# ILD054236443.

Please feel free to contact me if you have any questions or 
need any further information. My telephone number is 
(612) 778-5251.

Sincerely yours,

JohnJohn S. Hunter, III, P.E., Ph.D.
Senior Environmental Engineering Specialist 
Building 41-01-05

CC: Permits Section, Div. of Land Pollution Control, lEPA
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FEDERAL EXPRESS 

Illinois Section 

PO Box 3333 1 
St. Paul , MN 55 133-3331 
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RCRA Permitting Branch, HRP-8J 
Waste Management Division 
U.S.EPA, Region 5 
77 West Jackson Boulevard 
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RCRA PERMITTING BRANCH 
OR/WMD 

EPA, REGION V 

Subject: Wastewater Treatment Plant Information Report 
RCRA Part B Permit for ID#ILD054236443 

Dear Sir or Madam: 

The enclosed report is being submitted in accordance with the 
terms and conditions of the RCRA Part B Permit for the 3M 
Cordova, Illinois, facility ID# ILD054236443. 

Please feel free to contact me if you have any questions or 
need any further information. My telephone number is 
(612) 778-5251. 

Sincerely yours, 

o:::~~~~-, Ph.D. 
Senior Environmental Engineering Specialist 
Building 41-01-05 

CC: Permits Section, Div. of Land Pollution Control, IEPA 
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EXECUTIVE SUMMARY

3M has operated the production facility at 22614 Route 84 N, Cordova, Illinois 61242 since 
1970. The facility is located on the east bank of the Mississippi River in the northern portion of 
Rock Island County. Manufacturing occurs on an approximate 100-acre, triangular portion of the 
site near the river and west of Illinois Route 84. The remainder of the property is used for land 
incorporation of the sludges produced by the facility's wastewater treatment plant. A high capacity, 
alluvial well field that supplies the 3M facility with water is located in the 280-acre portion of the 
site located east of Illinois Route 84.

The Resource Conservation and Recovery Act (RCRA) Part B Permit granted to the facility 
and effective on March 24,1995 includes Hazardous and Solid Waste Amendment of 1985 (HS WA) 
requirements for corrective action. Specifically, 3M must conduct an investigation to determine 
whether a release has occurred from the Sludge Incorporation Area (SIA) or six surface 
impoundments which are a part of the wastewater treatment system.

As part of this investigation, 3M must provide the U.S. Environmental Protection Agency 
(USEPA), Region 5 with documentation on the design and operation of six surface impoundments 
used to collect, store, or treat wastewater (Permit Standard Condition II.F.l.a). The required 
information is provided in this document for the following Solid Waste Management Units 
(SWMUs):

1.

2.

Three lined polishing ponds that follow an activated sludge biological treatment unit;

A concrete-lined inorganic sludge holding basin, known as the Inorganic Sludge 
Holding Basin, Mag Basin, or Inorganic Basin;

3. A second concrete-lined inorganic sludge holding basin, known as the Alternate Mag 
Basin or Alternate Inorganic Basin;

4. One concrete-lined aerobic digester; and

5. The Sludge Incorporation Area (SIA). The SIA is three plots used in land 
incorporation, consisting of a total of367 acres containing one 93-acre plot, one 182- 
acre plot, and one 92-acre plot.

Historic data from several programs (some monitoring programs are ongoing) and 
investigations of these units are presented in this report. Also, the results from the sludge sampling 
event of the six surface impoundments required by the RCRA Part B Permit are presented.

• 

• 

• 

EXECUTIVE SUMMARY 

3M has operated the production facility at 22614 Route 84 N, Cordova, Illinois 61242 since 
1970. The facility is located on the east bank of the Mississippi River in the northern portion of 
Rock Island County. Manufacturing occurs on an approximate 100-acre, triangular portion of the 
site near the river and west of Illinois Route 84. The remainder of the property is used for land 
incorporation of the sludges produced by the facility's wastewater treatment plant. A high capacity, 
alluvial well field that supplies the 3M facility with water is located in the 280-acre portion of the 
site located east of Illinois Route 84. 

The Resource Conservation and Recovery Act (RCRA) Part B Permit granted to the facility 
and effective on March 24, 1995 includes Hazardous and Solid Waste Amendment of 1985 (HSWA) 
requirements for corrective action. Specifically, 3M must conduct an investigation to determine 
whether a release has occurred from the Sludge Incorporation Area (SIA) or six surface 
impoundments which are a part of the wastewater treatment system. 

As part ohhis investigation, 3M must provide the U.S. Environmental Protection Agency 
(USEPA), Region 5 with documentation on the design and operation of six surface impoundments 
used to collect, store, or treat wastewater (Permit Standard Condition 11.F. l .a). The required 
information is provided in this document for the following Solid Waste Management Units 
(SWMUs): 

1. Three lined polishing ponds that follow an activated sludge biological treatment unit; 

2. A concrete-lined inorganic sludge holding basin, known as the Inorganic Sludge 
Holding Basin, Mag Basin, or Inorganic Basin; 

3. A second concrete-lined inorganic sludge holding basin, known as the Alternate Mag 
Basin or Alternate Inorganic Basin; 

4. One concrete-lined aerobic digester; and 

5. The Sludge Incorporation Area (SIA). The SIA is three plots used in land 
incorporation, consisting of a total of 367 acres containing one 93-acre plot, one 182-
acre plot, and one 92-acre plot. 

Historic data from several programs (some monitoring programs are ongoing) and 
investigations of these units are presented in this report. Also, the results from the sludge sampling 
event of the six surface impoundments required by the RCRA Part B Permit are presented . 
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As required by the RCRA Part B Permit, samples were collected from the three sludge 
holding ponds and three wastewater polishing ponds. The samples were analyzed for RCRA 
hazardous waste characteristics, except ignitability, using the Test Methods for Evaluating Solid 
Waste. Third Edition, (SW846) methods. The SW846 method for the ignitability characteristic is 
not recommended for sludge samples. Therefore, the Department of Transportation (DOT) method 
was used to test the six sludge samples for ignitability. The analytical results indicate that the 
sludges located in the six surface impoimdments are not RCRA characteristic hazardous wastes.

In February and April 1991, a sample was collected from the Inorganic Sludge Holding Basin 
and the Aerobic Digester for toxic characteristic (TC) analysis using the toxic characteristic leaching 
procedure (TCLP). The results indicate that the sludges are not hazardous wastes due to the TC. 
Also, the two constituents detected, barium and methyl ethyl ketone, were at least three orders of 
magnitude less than the regulatory limit. The results indicate that constituents are not present at 
levels that could leach through the zone of incorporation into the underlying soil or groimdwater.

The historic investigations and monitoring programs can be divided into two categories: 1) 
not RCRA Facility Investigation (RFI)-related; and 2) RFI-related. The results of these studies are 
consolidated in Tables E-1 and E-2. The detections are presented in ranges which are referenced to 
the appropriate study. Water and sludge samples from the lined polishing ponds, sludge samples 
from two concrete basins, soil samples and feed crop samples from the land treatment plots, and site 
groundwater monitoring wells have all been tested for hazardous constituents.

The cumulative amount of metals regulated by the lEPA applied to the SIA since 1975 is 
shown in Table E-3. This information is provided annually to lEPA as part of the monitoring 
required by the facility Land Incorporation Permit. All loadings are less than the permitted 
maximum loadings as shown in Table E-3.

In 1981, a sample was collected from the Inorganic Sludge Holding Basin and the Aerobic 
Digester. The two samples were analyzed for the 40 CFR 261, Appendix VIII constituents. 
Cumulative concentrations in SIA soil since 1975 were calculated for the five compounds detected 
in these samples (phenol, toluene, bis(2-ethylhexyl)phthalate, fluoranthene, and phenanthrene). 
Cumulative totals for all five compounds are less than the United States Environmental Protection 
Agency (USEPA), Region 5 Data Quality Levels (DQLs) for soils as shown in Table E-4.

The cumulative concentration of phenanthrene without biodegradation is estimated to be 
428.80 pg per kg of soil. The phenanthrene concentration was also calculated using the first order 
biodegradation equation, as shown in Table E-5. Phenanthrene is biodegraded in soil by resident 
microorganisms. After 20 years, biodegradation decreases the concentration to 1.03 pg per kg of 
soil, using a biodegradation rate constant of 0.0196 per day. This value is two orders of magnitude 
less than the USEPA, Region 5 practical quantification limit (PQL) and the DQL for phenanthrene 
in soil of 660 pg/kg.

• 

• 
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As required by the RCRA Part B Permit, samples were collected from the three sludge 
holding ponds and three wastewater polishing ponds. The samples were analyzed for RCRA 
hazardous waste characteristics, except ignitability, using the Test Methods for Evaluating Solid 
Waste, Third Edition, (SW846) methods. The SW846 method for the ignitability characteristic is 
not recommended for sludge samples. Therefore, the Department of Transportation (DOT) method 
was used to test the six sludge samples for ignitability. The analytical results indicate that the 
sludges located in the six surface impoundments are not RCRA characteristic hazardous wastes. 

In February and April 1991, a sample was collected from the Inorganic Sludge Holding Basin 
and the Aerobic Digester for toxic characteristic (TC) analysis using the toxic characteristic leaching 
procedure (TCLP). The results indicate that the sludges are not hazardous wastes due to the TC. 
Also, the two constituents detected, barium and methyl ethyl ketone, were at least three orders of 
magnitude less than the regulatory limit. The results indicate that constituents are not present at 
levels that could leach through the zone of incorporation into the underlying soil or groundwater. 

The historic investigations and monitoring programs can be divided into two categories: 1) 
not RCRA Facility Investigation (RFI)-related; and 2) RPI-related. The results of these studies are 
consolidated in Tables E-1 and E-2. The detections are presented in ranges which are referenced to 
the appropriate study. Water and sludge samples from the lined polishing ponds, sludge samples 
from two concrete basins, soil samples and feed crop samples from the land treatment plots, and site 
groundwater monitoring wells have all been tested for hazardous constituents . 

The cumulative amount of metals regulated by the IEPA applied to the SIA since 1975 is 
shown in Table E-3. This information is provided annually to IEPA as part of the monitoring 
required by the facility Land Incorporation Permit. All loadings are less than the permitted 
maximum loadings as shown in Table E-3. 

In 1981, a sample was collected from the Inorganic Sludge Holding Basin and the Aerobic 
Digester. The two samples were analyzed for the 40 CFR 261, Appendix VIII constituents. 
Cumulative concentrations in SIA soil since 1975 were calculated for the five compounds detected 
in these samples (phenol, toluene, bis(2-ethylhexyl)phthalate, fluoranthene, and phenanthrene). 
Cumulative totals for all five compounds are less than the United States Environmental Protection 
Agency (USEPA), Region 5 Data Quality Levels (DQLs) for soils as shown in Table E-4. 

The cumulative concentration of phenanthrene without biodegradation is estimated to be 
428.80 µg per kg of soil. The phenanthrene concentration was also calculated using the first order 
biodegradation equation, as shown in Table E-5. Phenanthrene is biodegraded in soil by resident 
microorganisms. After 20 years, biodegradation decreases the concentration to 1.03 µg per kg of 
soil, using a biodegradation rate constant of 0.0196 per day. This value is two orders of magnitude 
less than the USEP A, Region 5 practical quantification limit (PQL) and the DQL for phenanthrene 
in soil of 660 µg/kg . 

XI 



Any hazardous constituents present in the sludge applied to the SIA exist in low 
concentrations and are treated in the unit to below the USEPA, Region 5 DQLs. The Wastewater 
Treatment Plant and SIA are designed and are operated in a manner that prevents the release of 
hazardous constituents to the environment. This is demonstrated by the absence of hazardous 
constituents in groundwater samples collected throughout the site.
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Any hazardous constituents present in the sludge applied to the SIA exist in low 
concentrations and are treated in the unit to below the USEPA, Region 5 DQLs. The Wastewater 
Treatment Plant and SIA are designed and are operated in a manner that prevents the release of 
hazardous constituents to the environment. This is demonstrated by the absence of hazardous 
constituents in groundwater samples collected throughout the site . 
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TABLE E-1. SUMMARY OF GROUNDWATER, SOIL AND SLUDGE DETECTORS 
NOT RFI-RELATED DATA

COMPOUND
;

CONCENTRATION | CONCENTRATION
RANGE UNITS

i

REFERENCE REGION V 
DQUMCL

DQIVMCL
UNITS

Sludge Data
Acetone ND-150,000 ug/kg I 9,200,000 us/kg
Acetonitrile ND-240,000 ah/kg I 230,000 ug/kg
Aluminum 345-11.000 mg/kg D1

66.5-140 mg/L D1
Ammonia ND-1,300 mg/L D1

ND-1.685 mg/kg D1
Anthracene 0.5 mg/kgd F 1.9 mg/kg
Antimony 31-160 mg/kg I 31 mg/kg

0.038 mg/L F 0.006 mg/L
Arsenic 2.2-4.2 mg/kg 1 0.97 mg/kg

2 mg/kg D1 0.97 mg/kg
0.07 mg/L D1 0.05 mg/L

Barium 67-165 mg/kg I 5,500 mg/kg
Bis (2-Ethylhexvl) Phthalate 0.2 mg/kgd F 61 mg/kg
Boron 0.5 mg/kg D1
Cadmium ND-0.87 mg/L D1 0.005 mg/L

ND-40 mg/kg I 39 mg/kg
ND-2 mg/kg D1 39 mg/kg

Calcium 2,340-30.060 mg/kg D1
Chromium 29-40 mg/kg I 940 mg/kg

ND-85 mg/kg D1 940 mg/kg
0.22 mg/L F 0.1 mg/L

0.32-4 mg/L D1 0.1 mg/L
46 mg/kgd F 940 mg/kg

Chrysene 0.5 mg/kgd F 0.8 mg/kg
Cobalt 30-76 mg/kg I 0.1 mg/kg

ND-6.400 mg/kg D1 0.1 mg/kg
0.2-56 mg/L D1 0.01 mg/L

Copper 0.22 mg/L F 1.3 mg/L
38-130 mg/kg I 2,900 mg/kg
0.6-12 mg/L D1 1.3 mg/L

ND-110 mg/kg D1 2,900 mg/kg
30 mg/kgd F 2.900 mg/kg

Cyanide 0.95 mg/L F 0.2 mg/kg
0.2 mg/L D1 0.2 mg/kg

delta-BHC 1.1 Ug/kgd F 6.03 Ug/kg
Dichloromethane ND-19,000 Ug/kg I 22,000 Ug/kg
Ethylbenzene 27,000-140,000 ue/kg I 58,000 UR/kg
Fluoranthrene 0.9 mg/kgd F 1,600 mg/kg
Fluorene 4.2 mg/kgd F 28 mg/kg
Heptachlor 2.3 ug/kgd F 190 Ug/kg
Iron 46-86,000 mg/L D1 0.3* mg/L

76-550,000 mg/kg D1
Kjeldahl Nitrogen 320-2,900 mg/kg D1

ND-2,500 mg/L D1
Lead ND-20 mg/L D1 0.004 mg/L

4.4-15 mg/kg 1 500 mg/kg
ND-80 mg/kg D1 500 mg/kg

24 mg/kgd F 500 mg/kg
0.15 mg/L F 0.004 mg/L

Lithium 0.08 mg/L D1
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TABLE E-1. SUMMARY OF GROUNDWATER, SOIL AND SLUDGE DETECTORS 
NOT RFI-RELATED DATA 

COMPOUND CONCENTRATION CONCENTRATION REFERENCE 
RANGE UNITS 

Sludee Data 
Acetone ND-150 000 111>/lo> I 
Acetonitrile ND-240 000 uh/kg I 
Aluminum 345-11.000 m!!lke: DI 

66.5-140 m!!IL DI 
Ammonia ND- I 300 mg/L DI 

ND-1 685 mg/kg DI 
Anthracene 0.5 m!!/kgd F 

_ Antimony 31-160 m!!lke: I 

- 0.038 mPIT F 
- Arsenic 2.2-4.2 m!!/ke I 

2 m1>/k1> DI 
0.07 mg/L DI 

Barium 67-165 mg/kg I 
Bis (2-Ethvlhexvl) Phthalate 0.2 mg/ke:d F 
Boron 0.5 mg/kg DI 

F- Cadmium ND-0.87 mg/L DI 
ND-40 m1>/k1> I 
ND-2 m!!lkl!: DI 

Calcium 2 340-30 060 m1>/k1> DI 
Chromium 29-40 ml!'!kl!' I 

ND-85 m!!/kg DI 
.... 0.22 mi>/T F 

...... 0.32-4 m1>/T DI 
46 mg/kgd F 

Chrysene 0.5 m!!/ke:d F 
~ Cobalt 30-76 mg/kg I 

ND-6.400 ml!'!kl!' DI 
0.2-56 m1>/T DI 

Copper 0.22 mg/L F 
38-130 m1>/k1> I 

- 0.6-12 mg/L DI 
ND-110 mg/kg DI 

30 m!!/ke:d F 
· Cyanide 0.95 mg/I., F 

0.2 mg/I., D1 
delta-BHC 1.1 111>/kPd F 
Dichloromethane ND-19 000 ul!'!kl!' I - Ethvlbenzene 27 000-140.000 111>/kP I 
Fluoranthrene 0.9 m!!/kgd F 
Fluorene 4.2 m!!/ke:d F 
Heptachlor 2.3 ul!'!ked F 
Iron 46-86 000 ml!'/l DI 

76-550 000 m1>/k1> DI 
Kieldahl Nitrogen 320-2 900 m!!/kg DI 

ND-2 500 m1>/T D1 
- Lead ND-20 mg/I., DI 

4.4-15 ml!'/kl!' I 
ND-80 m!!/ke: DI 

24 mg/kgd F 
0.15 m1>/T F 

Lithium 0.08 m!!IL DI 

xiii 

REGIONV DQL/MCL 
DQL/MCL UNITS 

9 200 000 u1>-/k1> 

230 000 ue/lrn: 

1.9 m!!/ke: 
31 m!!lkl!: 

0.006 mg/L 
0.97 mg/kg 
0.97 m!!lke: 
0.05 mg/L 
5 500 mg/kP 

61 m1>/k1> 

0.005 mg/I., 
39 m1>/k1> 
39 mg/ke: 

940 mg/kg 
940 m1>/k1> 
0.1 m1>/T 
0.1 mg/I., 
940 m!!/kg 
0.8 m!!/ke: 
0.1 mg/kg 
0. 1 mg/ke: 
0.01 mg/I., 
1.3 mg/I., 

2 900 mg/kg 
1.3 mg/I., 

2 900 mg/ke: 
2,900 mg/kg 

0.2 mg/kg 
0.2 m!!lke: 

6.03 ul!'!kl!' 
22 000 Ul!'JkP 
58 000 ul!'!ke: 
I 600 m!!/kg 

28 ml!'!ke: 
190 ue/kg 
0.3• mg/I., 

0.004 mg/L 
500 m!!lke: 
500 mg/kg 
500 mg/kP 

0.004 mPIT 
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TABLE E-1. SUMMARY OF GROUNDWATER, SOIL AND SLUDGE DETECTORS 
NOT RFl-RELATED DATA

XIV

COMPOUND CONCENTRATION CONCENTRATION REFERENCE REGION V DQIVMCL
RANGE UNITS DQL/MCL UNITS

Magnesium 177-3,000 me/kg D1
57.5-123 mg/L D1

Manganese 0.4-680 mg/L D1
2.9-6,900 mg/kg D1

Mercury 0.0028-0.58 mg/kg D1 23 mg/kg
ND-1.3 mg/kg I 23 mg/kg
0.009 mg/L F' 0.002 mg/L
0.24 mg/kgd F 23 mg/kg

0.022-0.14 mg/L D1 0.002 mg/L
Naphthalene 0.5 mg/kgd F 80 mg/kg
Nickel 76-140 mg/kg I 1,600 mg/kg

0.38 mg/L F 0.1 mg/L
210 mg/kgd F 1,600 mg/kg

0.98-600 mg/kg D1 1,600 mg/kg
ND-220 mg/L D1 0.1 mg/L

Nitrate-N ND-280 mg/L D1 10* mg/L
0.76-510 mg/kg D1

Nitrite-N 0.12 mg/L D1 1* mg/L
PCB-Aroclor 1242 1,400-4,400 Ug/kg I 110 Ug/kg
PCB-Aroclor 1254 2.0 ue/L F 0.26 Ug/L
PCB-Aroclor 1260 ND-1,700 ug/kg I 110 Ug/kg
Phenanthrene 8.0 mg/kgd F 0.66 mg/kg
Potassium 193 mg/L D1
Propionitrile ND-210,000 ug/kg I 100 Ug/kg
Pyrene 0.3 mg/kgd F 1,200 mg/kg
Silver 0.042 mg/L F 0.05 mg/L

1.0 mg/kgd F 390 mg/kg
Sodium 1,750-2,200 mg/L D1

1,183-20,000 mg/kg D1
TCLP Barium 0.1-0.18 mg/L P NA
TCLP Methyl Ethyl Ketone 0.050 mg/L P NA
Thallium ND-2.2 mg/kg I
Titanium 392 mg/kg D1
Toluene 6.0 mg/kg F 280 mg/kg

330 Ug/L F 930 Ug/L
ND-1.0 Ug/L K 930 Ug/L
160-670 mg/kg I 280 mg/kg

Total Fluoride 80-160 mg/L D1
250-33,700 mg/kg D1

Total Phenols 0.85 mg/kgd F
ND-135 Ug/L K

Total Phosphorous 24-1,559 mg/L D1
64-36,000 mg/kg D1

Vanadium ND-11 mg/kg I 550 mg/kg
Xylene 110,000-650,000 Ug/kg I 99,000 Ug/kg
Zinc 30-78 mg/kg I 23,000 mg/kg

0.37 mg/L F 11 mg/L
73 mg/kgd F 23,000 mg/kg

1-640 mg/kg D1 23,000 mg/kg
0.7-64 mg/L D1 11 mg/L
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TABLE E-1. SUMMARY OF GROUNDWATER, SOIL AND SLUDGE DETECTORS 
NOT RFI-RELATED DATA 

COMPOUND CONCENTRATION CONCENTRATION REFERENCE 
RANGE UNITS 

Magnesium 177-3,000 mg/kg DI 
57.5-123 mg/L DI 

Manganese 0.4-680 mg/L DI 
2.9-6 900 mg/kg DI 

Mercury 0.0028-0.58 mg/kg DI 
ND-1.3 mg/kg 1 
0.009 mg/L F ~ 

0.24 mg/kgd F 
0.022-0.14 mg/L DI 

Naohthalene 0.5 mg/kgd F 
Nickel 76-140 mg/kl! I 

0.38 mg/L F 
210 mg/kgd F 

0.98-600 mg/kl! DI 
ND-220 mg/L DI 

Nitrate-N ND-280 mg/L DI 
0.76-510 mg/kg DI 

Nitrite-N 0.12 mg/L DI 
PCB-Aroclor 1242 I 400-4 400 uPlkP I 
PCB-Aroclor 1254 2.0 µg/L F 
PCB-Aroclor 1260 ND-1 700 u11:/k11: I 
Phenanthrene 8.0 mg/kgd F 
Potassium 193 mg/L DI 
Prooionitrile ND-210 000 ug/kl! I 
Pyrene 0.3 mg/kgd F 
Silver 0.042 mg/L F 

1.0 mg/k!!d F 
Sodium I 750-2 200 mg/L DI 

I 183-20,000 mg/kg DI 
TCLP Barium 0.1 - 0.18 mg/L p 
TCLP Methyl Ethyl Ketone 0.050 mg/L p 
Thallium ND-2.2 mg/kg I 
Titanium 392 mg/kl! Dl 
Toluene 6.0 mg/kg F 

330 l\g/L F 
ND-1.0 µg/L K 
160-670 mg/kg I 

Total Fluoride 80-160 mg/L DI 
250-33 700 mg/kg DI 

Total Phenols 0.85 mg/kgd F 
ND-135 ug/L K 

Total Phosphorous 24-1.559 mi>n DI 
64-36 000 mg/kg DI 

Vanadium ND-11 m1>/k1> I 
Xylene 110,000-650 000 llPfkP I 
Zinc 30-78 mg/kg I 

0.37 m1>n F 
73 mi>lki>d F 

1-640 mg/ks;, DI 
0.7-64 m!!/L DI 

xiv 

REGIONV DQL/MCL 
DQL/MCL UNITS 

i 

I 
23 mg/kg 
23 mg/kg 

0.002 mg/L 
23 mg/kg 

0.002 mg/L 
80 mg/kg 

1,600 mg/kg 
0.1 mg/L 

1.600 mg/kg 
1,600 mg/kg 
0.1 mg/L 
10• mg/L 

1• mg/L 
110 ug/kl! 
0.26 µg/L 
110 u11:/k11: 

0.66 mg/kg 

100 Ul!/kl! 
1.200 mg/kg 
0.05 mg/L 
390 mg/kg 

I 

NA 
NA 

280 mg/kg 
930 ng/L 
930 µg/L 
280 mg/kg 

' 

550 mg/kg 
99 000 llPfkP 

23,000 mg/kg 
11 mll'n 

23 000 mg/kl! 
23.000 mg/kg 

11 ml!/L 
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TABLE E-1. SUMMARY OF GROUNDWATER, SOIL AND SLUDGE DETECTORS 
NOT RFI-RELATED DATA

COMPOUND CONCENTRATION CONCENTRATION REFERENCE REGION V DQL/MCL
RANGE UNITS DQL/MCL UNITS

Groundwater Data
AlkM 37-100 mg/L D2
AlkP 0-100 mg/L D2
Aluminum ND-140 mg/L D2
Ammonia ND- 160 mg/L D2
Ammonia as N ND - 190 mg/L D2
Benzene ND-0.04 mg/L H 0.00062 mg/L
Cadmium ND - 0.02 mg/L D2 0.005 mg/L
Chlorine 1-20 mg/L D2
Chloroform ND-5 Wg/L F 0.28 Ug/L
Di-n-Butyl Phthalate ND-16 ue/L F
Flourine 0.2 - 0.3 mg/L D2 0.31 mg/L
Kjeldahl Nitrogen ND -14.6 mg/L D2
Mercury ND-0.7 mg/L D2 0.002 mg/L
Nitrate ND -140 mg/L D2 10* mg/L
Nitrate as N ND -160 mg/L D2
Nitrite as N ND - 8.25 mg/L D2
Nitrite plus Nitrate as N ND -110 mg/L D2
Nitrogen ND - 0.02 mg/L D2
pH 4.37-8 units H
Selenium ND-0.004 mg/L F 0.05 mg/L
Sodium 2.2-12 mg/L D2
Soluble Iron ND - 3.4 mg/L D2
Soluble Nickel ND - 3.3 mg/L D2
Specific Conductivity 285-811 umhos/cm H
Toluene ND-1 Ug/L F 93 uk/L
Total Aik 22 - 230 mg/L D2
Total Chromium ND - 0.04 mg/L D2 0.1 mg/L
Total Cobalt ND - 0.09 mg/L D2 0.01 mg/L
Total Copper ND-0.13 mg/L D2 1.3 mg/L

ND-0.016 mg/L F 1.3 mg/L
Total Iron ND - 606 mg/L D2 0.3* mg/L
Total Lead ND-0.22 mg/L F 0.004 mg/L

ND - 0.20 mg/L D2 0.004 mg/L
Total Nickel ND- 0.95 mg/L D2 0.1 mg/L

ND-0.035 mg/L F 0.1 mg/L
Total Organic Carbon 1.9-17.5 mg/L H
Total Organic Halogen ND-1.42 mg/L H
Total Phosphorus ND-4.9 mg/L D2
Trichloroethylene ND-4 ue/L F 2.5 Ug/L
Xylene ND-8.1 Ug/L I 1,900 Ug/L
Zinc ND-0.036 mg/L F 11 mg/L

ND - 360 mg/L D2 11 mg/L
Soil Data
Bray-Phosphorous 1.2-300 mg/kg D3
Chlorine ND-195 mg/kg D3
Extractable Aluminum 26-1,600 mg/kg D3
Extractable Cadmium ND-0.75 mg/kg D3
Extractable Chromium ND-1.66 mg/kg D3
Extractable Iron 0.2-882 mg/kg D3
Extractable Lead ND-6.5 mg/kg D3
Extractable Mercury ND-0.3 mg/kg D3
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TABLE E-1. SUMMARY OF GROUNDWATER, SOIL AND SLUDGE DETECTORS 
NOTRFI-RELATED DATA 

COMPOUND CONCENTRATION CONCENTRATION REFERENCE 
RANGE UNITS 

Groundwater Data 
AlkM 37 - 100 mg/L D2 
AlkP 0- 100 mg/L D2 
Aluminum ND-140 mg/I, D2 
Ammonia ND-160 mg/L D2 
AmmoniaasN ND- 190 mg/I, D2 
Benzene ND-0.04 mg/I, H 
Cadmium ND-0.02 mg/I, D2 
Chlorine 1 - 20 mg/L D2 

... Chloroform ND-5 ug/L F 
Di-n-Butvl Phthalate ND-16 1ig/L F 
Flourine 0.2- 0.3 mg/L D2 
Kieldahl Nitrogen ND- 14.6 mg/I, D2 
Mercurv ND-0.7 mg/I, D2 
Nitrate ND-140 mg/L D2 
Nitrate as N ND- 160 mg/I, D2 
Nitrite as N ND- 8.25 mg/I, D2 
Nitrite olus Nitrate as N ND-110 mg/I, D2 
Nitrogen ND-0.02 mg/I, D2 
IPH 4.37-8 units H 
Selenium ND-0.004 mg/I, F 
Sodium 2.2 - 12 mg/L D2 
Soluble Iron ND- 3.4 mg/I, D2 
Soluble Nickel ND- 3.3 mg/I, D2 
Soecific Conductivitv 285-811 umhos/cm H 
Toluene ND-I ug/L F 
Total Alk 22 - 230 mg/I, D2 
Total Chromium ND-0.04 mg/I, D2 
Total Cobalt ND-0.09 mg/L D2 
Total Copper ND-0.13 mg/I, D2 

ND-0.016 mg/I, F 
Total Iron ND-606 mg/I, D2 
Total Lead ND-0.22 mg/L F 

ND-0.20 mg/I, D2 
Total Nickel ND-0.95 mg/I, D2 

ND-0.035 mg/L F 
Total Organic Carbon 1.9-17.5 mg/I, H 
Total Organic Halogen ND-1.42 mg/I, H 
Total Phosphorus ND-4.9 mg/L D2 
Trichloroethvlene ND-4 ug/L F 
Xylene ND-8.1 ug/L I 
Zinc ND-0.036 mg/I, F 

ND- 360 me:/L D2 
Soil Data 
Brav-Phosohorous 1.2-300 mg/kg D3 
Chlorine ND-195 mg/kg D3 
Extractable Aluminum 26-1.600 mg/kg D3 
Extractable Cadmium ND-0.75 m!1'/k!1' D3 
Extractable Chromium ND-1.66 mg/kg D3 
Extractable Iron 0.2-882 mi>/ki> D3 
Extractable Lead ND-6.5 mg/ke: D3 
Extractable Mercurv ND-0.3 ml'"/lrn D3 

xv 

REGIONV DQL/MCL 
DQL/MCL UNITS 

0.00062 mg/I, 
0.005 mg/I, 

0.28 ug/L 

0.31 mg/L 

o.ooi mg/I, 
10* mg/L 

0.05 mg/I, 

93 ug/L 

0.1 mg/I, 
0.01 mg/I, 
1.3 mg/L 
1.3 mg/I, 

0.3* mg/I, 
0.004 mg/L 
0.004 mg/I, 

0.1 mg/I, 
0.1 mg/L 

2.5 U!1'/L 
1 900 ug/L 

11 mg/I, 
11 me:/L 
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TABLE E-1. SUMMARY OF GROUNDWATER, SOIL AND SLUDGE DETECTORS 
NOT RFI-RELATED DATA

COMPOUND CONCENTRATION CONCENTRATION REFERENCE REGION V DQLMCL
RANGE UNITS DQL/MCL UNITS

Extractable Nickel ND-46 mg/kg D3
Extractable Zinc ND-17 mg/kg D3
ExtractableCobalt ND-100 mg/kg D3
ExtractableCopper ND-61 mg/kg D3
Extractable Fluoride ND-68 mg/kg D3
Extractable Manganese 16-35 mg/kg D3
Nitrate ND-80 mg/kg D3
Nitrite ND-20.1 mg/kg D3
Total Cadmium ND-0.6 mg/kg D3 39 mg/kg
Total Chromium 7.7-66 mg/kg D3 940 mg/kg
Total Cobalt ND-1,600 mg/kg D3 0.1 mg/kg
Total Copper 3-33 mg/kg D3 2.900 mg/kg
Total Flouride 68-39,800 mg/kg D3
Total Iron 7,000-110.000 mg/kg D3
Total Lead ND-30 mg/kg D3 500 mg/kg
Total Mercury ND-0.27 mg/kg D3 23 mg/kg
Total Nickel 9-390 mg/kg D3 1,600 mg/kg
Total Phosphorous 148-674 mg/kg D3
Total Zinc 12-120 mg/kg D3 23.000 mg/kg
Crop Data
Aluminum ND-95 mg/kgd D4
Antimony ND-0.14 mg/L D4

ND-0.14 mg/kgd D4 31 mg/kg
Arsenic ND-0.07 mg/L D4

ND-0.83 mg/kgd D4 0.97 mg/kg
Barium ND-5.2 mg/kgd D4 5,500 mg/kg
Bray-Phosphorous 0.56-611.00 mg/kgd D4
Cadmium ND-12 mg/kgd D4 39 mg/kg

ND-0.6 mg/L D4
CEC(meq) ND-42.1 mg/kgd D4
Chromium ND-61 mg/L D4

ND-67 mg/kgd D4 940 mg/kg
Cobalt ND-1,400 mg/kgd D4 0.1 mg/kg

ND-560 mg/L D4
Copper ND-9.9 mg/L D4

ND-60 mg/kgd D4 2,900 mg/kg
Cyanide ND-0.95 mg/L D4 1.600 mg/kg
Dissolved Cadmium ND-0.396 mg/kgd D4
Dissolved Chromium ND-1.57 mg/kgd D4
Dissolved Cobalt ND-100.00 mg/kgd D4
Dissolved Copper ND-61.00 mg/kgd D4
Dissolved Iron 0.20-882.00 mg/kgd D4
Dissolved Lead ND-7.62 mg/kgd D4
Dissolved Nickel ND-111.00 mg/kgd D4
Dissolved Zinc ND-32.20 mg/kgd D4
Lead ND-6.8 mg/L D4

ND-60 mg/kgd D4 500 mg/kg
Manganeese 3-10 mg/kgd D4
Mercury ND-0.58 mg/kgd D4 23 mg/kg

ND-0.022 mg/L D4
Nickel ND-220 mg/kgd D4 1,600 mg/kg

ND-58 mg/L D4
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TABLE E-1. SUMMARY OF GROUNDWATER, SOIL AND SLUDGE DETECTORS 
NOT RFI-RELATED DATA 

COMPOUND CONCENTRATION CONCENTRATION REFERENCE 
RANGE UNITS 

Extractable Nickel ND-46 m!!:lk11: D3 
Extractable Zinc ND-17 mg/kg D3 
ExtractableCobalt ND-100 m!!:lk11: D3 
ExtractableCoooer ND-6 1 m!!:lk11: D3 
Extractable Fluoride ND-68 mg/kg D3 
Extractable Man11:anese 16-35 mg/kg D3 
Nitrate ND-80 mg/kg D3 
Nitrite ND-20.1 mg/kg D3 
Total Cadmium ND-0.6 mg/kg D3 
Total Chromium 7.7-66 mg/kg D3 
Total Cobalt ND-1 600 m!!:lk11: D3 
Total Copper 3-33 mg/kg D3 
Total Flouride 68-39 800 mg/kg D3 
Total Iron 7 000-110 000 m!!:lke: D3 
Total Lead ND-30 mg/kg D3 
Total Mercurv ND-0.27 mg/kg D3 
Total Nickel 9-390 mg/kg D3 
Total Phosphorous 148-674 mg/kg D3 
Total Zinc 12-120 m11:/k11: D3 
Cron Data 
Aluminum ND-95 mg/kgd D4 
Antimony ND-0.14 mg/I., D4 

ND-0.14 m11:/k11:d D4 
Arsenic ND-0.07 me:/L D4 

ND-0.83 mg/kgd D4 
Barium ND-5.2 mg/kgd D4 
Brav-Phosphorous 0.56-61 I .00 m1>/k1>d D4 
Cadmium ND-12 m11/klrd D4 

ND-0.6 mg/I., D4 
CEC(mea) ND-42.l m11/k11d D4 
Chromium ND-61 mg/I., D4 

ND-67 mg/kgd D4 
Cobalt ND-1400 m!!:lke:d D4 

ND-560 mg/I., D4 
Copper ND-9.9 me:/L D4 

ND-60 mg/kgd D4 
Cvanide ND-0.95 mg/I., D4 
Dissolved Cadmium ND-0.396 m!!:lk11:d D4 
Dissolved Chromium ND-1.57 mg/kgd D4 
Dissolved Cobalt ND-100.00 m!!:lke:d D4 
Dissolved Cooner ND-61.00 mg/kgd D4 
Dissolved Iron 0.20-882.00 m!!:lke:d D4 
Dissolved Lead ND-7.62 mg/kgd D4 
Dissolved Nickel ND-111.00 ml!:Jkgd D4 
Dissolved Zinc ND-32.20 m!!:lke:d D4 
Lead ND-6.8 mg/I., D4 

ND-60 m!!:lke:d D4 
Manganeese 3-10 mg/kgd D4 
Mercury ND-0.58 mg/kgd D4 

ND-0.022 m1>/T D4 
Nickel ND-220 mg/kgd D4 

ND-58 mi:>/L 04 

xvi 

REGIONV DQL/MCL 
DQL/MCL UNITS 

39 mg/kg 
940 mg/kg 
0. 1 mg/kg 

2,900 mg/kg 

500 mg/kg 
23 mg/kg 

I 600 mg/ke: 

23 000 m11:/k11: 

31 mg/kg 

0.97 mg/kg 
5 500 mg/kg 

39 m!!:lk11: 

940 mg/kg 

0.1 mg/kg 

2 900 mg/kg 
I 600 ml!:Jkg 

500 m!!:lke: 

23 mg/ke: 

1 600 mg/kg 
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TABLE E-1. SUMMARY OF GROUNDWATER, SOIL AND SLUDGE DETECTORS 
NOT RFI-RELATED DATA

XVI1

COMPOUND CONCENTRATION
RANGE

CONCENTRATION
UNITS

REFERENCE REGION V 
DQL/MCL

DQL/MCL
UNITS

Silver ND-0.042 mg/L D4 1
ND-1 mg/kgd D4 390 ! mg/kg

Total Phosphorous 0.1-674.0 mg/kgd D4
Zinc ND-352 mg/kgd D4 23,000 mg/kg

0.28-71 me/L D4

Wastewater Effluent Data
Acetone 69- 16,200 ug/L E 770 Ug/L

ND - 58,000 Ug/L J
Acetophenone ND-14 ug/L J
Anthracene 30 ug/L E 2,300 ug/L
Barium ND-0.011 mg/L J
Benidine 400 ue/L E
Benzene 1-2.6 pb/L E 0.62 Ug/L

Bis (2-Ethvlhexyl) Phthalate 5-45 ug/L E 6.1 Ug/L
Carbazole 5-18 ug/L E
Chloroethane, Ethyl Chloride 2.1 - 7.2 Ug/L E 710 Ug/L
Chloromethane 2.1-8 ug/L E 2.3 Ug/L
1,2-Dichlorobenzene 1-2 ug/L E
1,1-Dichloroethane 1.1-4 ug/L E 0.2 Ug/L
Diethylpthalate 8-27 ug/L E 29,000 Ug/L
Dimethyl Disulfide 14 ug/L E
2,4-Dimethyl Phenol 8 ug/L E 730 Ug/L
1,2-Diphenylhydrazine 7-160 ug/L E
Ethanol 4,600 - 14,000 ug/L E
Ethyl Benzene 1 -10 ug/L E 700 Ug/L
Ethyl Ether 11 - 2,900 ug/L E
Isophorone 42-91 ug/L E 90 ug/L
Isopropanol 50- 12,000 ug/L E
MEK 67 - 240 Ug/L E 2,500 Ug/L
4-Methyl-2-Pentanone 390- 1,710 Ug/L E 1,800 Ug/L
Methylene Chloride 2-190 ug/L E 5 Ug/L
2-Methylphenol 6 ug/L E 10 Ug/L

ND-24 ug/L J
Naphthalene 14-22 ug/L E 31 ug/L
n-Butanol 160-170 Ug/L E
Nickel ND-0.17 mg/L J
Phenanthrene 7-24 ug/L E 10 Ug/L
Tert-Butanol 170- 16,000 ug/L E
Tetrahydrofuran 72 - 5,000 Ug/L E
Toluene 1 - 12 ug/L E 930 Ug/L
Total Fluoride ND - 47.2 mg/L J
Total Organic Carbon 47.1 -75.9 mg/L J
Total Suspended Solids ND - 93.0 mg/L J
1,1,2-Trichloroethane 6 Ug/L E 0.32 Ug/L
1,3,5-Trimethylbenzene 6-9 Ug/L E
1.2.4-Trimethvlbenzene I - 8 ue/L E
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TABLE E-1. SUMMARY OF GROUNDWATER, SOIL AND SLUDGE DETECTORS 
NOT RFI-RELATED DATA 

COMPOUND CONCENTRATION CONCENTRATION REFERENCE 
RANGE UNITS 

Silver ND-0.042 mg/I D4 
ND- I mg/kgd D4 

Total Phosohorous 0.1-674.0 mg/kgd D4 
Zinc ND-352 m!!lked D4 

0.28-71 m1>/L D4 
Wastewater Effluent Data 
Acetone 69- 16 200 11P'n E 

ND - 58.000 ug/L J 
Acetoohenone ND - 14 UQ/1 J 
Anthracene 30 11Pn E 
Barium ND - 0.01 l mg/L J 
Benidine 400 ug/L E 
Benzene l -2.6 1111/1 E 
Bis (2-Ethvlhexvn Phthalate 5-45 ug/L E 
Carbazole 5 - 18 ug/L E 
Chloroethane Ethvl Chloride 2.1 - 7.2 ug/L E 
Chloromethane 2.1 - 8 llP'n E 
l 2-Dichlorobenzene l - 2 ug/L E 
l 1-Dichloroethane I.I -4 ug/L E 
Diethvlothalate 8-27 ug/L E 
Dimethvl Disulfide 14 ug/L E 
2 4-Dimethyl Phenol 8 ug/L E 
1 2-Diohenvlhvdrazine 7 - 160 uP'n E 
Ethanol 4 600- 14 000 J.lg/L E 
Ethvl Benzene l - IO ug/L E 
Ethyl Ether II - 2 900 1111/l E 
lsoohorone 42 - 91 llPn E 
Isoorooanol 50-12000 J.lg/L E 
MEK 67 - 240 ug/L E 
4-Methvl-2-Pentanone 390-1710 ug/L E 
Methylene Chloride 2- 190 111>/[ E 
2-Methvlohenol 6 µg/L E 

ND - 24 ui>n J 
Naohthalene 14- 22 IIP'n E 
n-Butanol 160 - 170 ug/L E 
Nickel ND-0.17 mPn J 
Phenanthrene 7 - 24 µg/L E 
Tert-Butanol 170 - 16.000 ug/L E 
Tetrahvdrofuran 72 - 5 000 llP'n E 
Toluene I - 12 ug/L E 
Total Fluoride ND-47.2 mPn J 
Total Organic Carbon 47.1 - 75.9 mg/L J 
Total Suspended Solids ND - 93.0 mg/L J 
I, I 2-Trichloroethane 6 µg/L E 
1.3 5-Trimethvlbenzene 6-9 ul'n E 
1.2 4-Trimethvlbenzene I - 8 11P'/L E 

xvii 

REGIONV DQL/MCL 
DQL/MCL UNITS 

' 

390 m!!lke 

23.000 mg/k1> 

770 1ig/L 

2 300 ug/L 

0.62 ug/L 
6.1 IIP'n 

7 10 ug/L 
2.3 llP'n 

0.2 ug/L 
29,000 ug/L 

730 ug/L 

700 ug/L 

90 1ig/L 

2 500 ug/L 
I 800 µg/L 

5 1ig/L 
10 ug/L 

31 ug/L 

10 ug/L 

930 ug/L 

0.32 µg/L 

I 
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TABLE E-1. SUMMARY OF GROUNDWATER, SOIL AND SLUDGE DETECTORS 
NOT RFI-RELATED DATA

COMPOUND CONCENTRATION CONCENTRATION REFERENCE REGION V DQL/MCL
RANGE UNITS DQL/MCL UNITS

Xylene 4-63 ueA. E 1.900 ug/L
3.3 - 33.3 uk/L E 1,900 Pg/L

Zinc ND - 0.026 me/L J

NOTES:
1) . Sludge sample DQL values were assumed as groundwater when units were

in mg/L and soil when in mg/kg. Soil DQLs were used for all crop data and groundwater DQLs 
were used for wastewater data.

2) . "*"= MCLs were used for compounds for which DQLs were not available.
3) . ND = Not detected above method detection limit for specific analytical event.
4) . NA = not applicable.

REFERENCES:
D. Sludge Incorporation Permit Monitoring Data

Metals and other inorganic parameters, 1975 to present.
(D-1) sludge 
(D-2) groundwater 
(D-3) soil 
(D-4) crop

E. Wastewater Discharge Permit Monitoring Data
Pond #3 Effluent - Priority Pollutants 
March 1992 to present.

F. Special One-Time Monitoring Event
Mag sludge, aerobic digester sludge, and monitoring wells 
Priority Pollutants - December 1981

G. Soils Characterization Study
January 1986

H. Equalization Basin II RCRA Interim Status Monitoring
DOl 8 Benzene 
Groundwater Statistics

I. Equalization Basin II Closure
Appendix IX parameters for groundwater and sludge 
July to November 1994
Clean closure approved by USEPA, Region 5 on March 15, 1995

J. Polishing Ponds
F039 analysis of wastewater 
March 2, 1993

K. Sludge Sampling Event
December 1986 

P. Sludge Sampling Event 
TC Analysis 
February and April 1991

xvm Page 6 of 6
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TABLE E-1. SUMMARY OF GROUNDWATER, SOIL AND SLUDGE DETECTORS 
NOT RFI-RELATED DATA 

COMPOUND CONCENTRATION CONCENTRATION REFERENCE 
RANGE UNITS 

Xvlene 4- 63 lt!!/L E 
3.3 - 33.3 ug/L E 

Zinc ND-0.026 m1>/I J 

NOTES: 
I). Sludge sample DQL values were assumed as groundwater when units were 

REGIONV 
DQL/MCL 

I 900 
1,900 

in mg/L and soil when in mg/kg. Soil DQLs were used for all crop data and groundwater DQLs 
were used for wastewater data. 

2). "*" = MCLs were used for compounds for which DQLs were not available. 
3). ND= Not detected above method detection limit for specific analytical event. 
4). NA = not applicable. 

REFERENCES: 
D. Sludge Incorporation Permit Monitoring Data 

Metals and other inorganic parameters, 1975 to present. 
(D-1 ) sludge 
(D-2) groundwater 
(D-3) soil 
(D-4) crop 

E. Wastewater Discharge Permit Monitoring Data 
Pond #3 Effluent - Priority Pollutants 
March 1992 to present. 

F. Special One-Time Monitoring Event 
Mag sludge, aerobic digester sludge, and monitoring wells 
Priority Pollutants - December 1981 

G. Soils Characterization Study 
January 1986 

H. Equalization Basin II RCRA Interim Status Monitoring 
DO I 8 Benzene 
Groundwater Statistics 

I. Equalization Basin II Closure 
Appendix IX parameters for groundwater and sludge 
July to November 1994 
Clean closure approved by USEPA, Region 5 on March 15, 1995 

J. Polishing Ponds 
F039 analysis of wastewater 
March 2, 1993 

K. Sludge Sampling Event 
December 1986 

P. Sludge Sampling Event 
TC Analysis 
February and April 1991 

xviii 

DQL/MCL 
UNITS 

U!>/L 

ug/L 
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TABLE E-2. SUMMARY OF GROUNDWATER, SOIL, AND SLUDGE DETECTIONS 
RFI-RELATED DATA

COMPOUND CONCENTRATION CONCENTRATION REFERENCE REGION V DQLMCL
RANGE UNITS DQL/MCL UNITS

Groundwater Data
Aluminum ND- 1.4 mg/L B
Barium 0.036 - 0.22 mg/L B 2 mg/L
Boron ND - 0.24 mg/L B
Calcium 37.1 -72.2 mg/L B
Cobalt ND - 0.077 mg/L B 0.010 mg/L
Cyanide, Tot. ND-0.11 mg/L B 0.200 mg/L
Fluoride ND - 4.3 mg/L B 0.310* mg/L
Iron ND - 0.82 mg/L B 0.30* mg/L
Magnesium 13.4-25.0 mg/L B
Manganese ND - 15.6 mg/L B
Nickel ND-0.13 mg/L B 0.100 mg/L
Nitrate as N 2.40 - 52.2 mg/L B 10* mg/L
Potassium ND-41.2 mg/L B
Sodium 6.2 - 54.6 mg/L B
Strontium 0.080 - 0.35 mg/L B
Zinc ND - 0.046 mg/L B 11 mg/L
Soil Data
Antimony ND mg/kg B 31 mg/kg
Arsenic ND - 3.6 mg/kg B 0.970 mg/kg
Barium 24-150 mg/kg B 5,500 mg/kg
Beryllium ND - 0.6 mg/kg B 0.400 mg/kg
Cadmium ND mg/kg B 39 mg/kg
Chromium (6+) ND mg/kg B 940 mg/kg
Chromium (Tot) 7.1-31 mg/kg B
Cobalt ND-7 mg/kg B 0.100 mg/kg
Copper 5.5-12 mg/kg B 2,900 mg/kg
Lead ND -12 mg/kg B 500 mg/kg
Nickel 10-20 mg/kg B 1,600 mg/kg
Silver ND mg/kg B 390 mg/kg
Strontium 11-32 mg/kg B
Thallium ND mg/kg B - mg/kg
Tin ND mg/kg B 47,000 mg/kg
Vanadium 11-69 mg/kg B 550 mg/kg
Zinc 10-36 mg/kg B 23,000 mg/kg
Sludge Data
Acetaldehyde ND - 0.88 mg/kg A
Arsenic ND-0.13 mg/L C-2 0.050 mg/L
Barium 0.33 - 0.53 mg/L C-1 2 mg/L

0.036 - 0.43 mg/L C-2 2 mg/L
Benzene ND - 0.0064 mg/L C-2 0.00062 mg/L

ND - 0.0063 mg/L C-1 0.00062 mg/L
ND-0.010 mg/kg A 2.7 mg/kg

Bis(2-Ethyl Hexyl)Phthalate ND - 0.50 mg/kg A 61 mg/kg

• 

+ 

• 

• 

TABLE E-2. SUMMARY OF GROUNDWATER, SOIL, AND SLUDGE DETECTIONS 
RFI-RELATED DATA 

COMPOUND CONCENTRATION CONCENTRATION REFERENCE 
RANGE UNITS 

Groundwater Data 
Aluminum ND- 1.4 mg/L B 
Barium 0.036- 0.22 mg/L B 
Boron ND-0.24 mg/L B 
Calcium 37.1 - 72.2 mg/L B 
Cobalt ND-0.077 mg/L B 
Cyanide, Tot. ND-0.11 mg/L B 
Fluoride ND-4.3 mg/L B 
Iron ND-0.82 mg/L B 
Magnesium 13.4-25.0 mg/L B 
Manganese ND- 15.6 mg/L B 
Nickel ND- 0.13 mg/L B 
Nitrate as N 2.40- 52.2 mg/L B 
Potassium ND-41.2 mg/L B 
Sodium 6.2 - 54.6 mg/L B 
Strontium 0.080 - 0.35 mg/L B 
Zinc ND - 0.046 mg/L B 
Soil Data 

Antimony ND mg/kg B 
Arsenic ND- 3.6 mg/kg B 
Barium 24 -150 mg/kg B 
Beryllium ND-0.6 mg/kg B 
Cadmium ND mg/kg B 
Chromium (6+) ND mg/kg B 
Chromium (Tot) 7.1 - 31 mg/kg B 
Cobalt ND - 7 mg/kg B 
Copper 5.5 - 12 mg/kg B 
Lead ND - 12 mg/kg B 
Nickel 10 - 20 mg/kg B 
Silver ND mg/kg B 
Strontium 11 - 32 mg/kg B 
Thallium ND mg/kg B 
Tin ND mg/kg B 
Vanadium 11 - 69 mg/kg B 
Zinc 10 - 36 mg/kg B 
Slud2e Data 

Acetaldehyde ND-0.88 mg/kg A 
Arsenic ND- 0.13 mg/L C-2 

Barium 0.33 - 0.53 mg/L C-1 
0.036- 0.43 mg/L C-2 

Benzene ND-0.0064 mg/L C-2 

ND-0.0063 mg/L C-1 

ND- 0.010 mg/kg A 
Bis(2-Ethyl Hexyl)Phthalate ND-0.50 mQ/kg A 

xix 

REGIONV DQL/MCL 

DQL/MCL UNITS 

2 mg/L 

0.010 mg/L 

0.200 mg/L 
0.310• mg/L 

0.30* mg/L 

0.100 mg/L 
10• mg/L 

11 mg/L 

31 mg/kg 

0.970 mg/kg 

5,500 mg/kg 

0.400 mg/kg 

39 mg/kg 

940 mg/kg 

0.100 mg/kg 

2,900 mg/kg 

500 mg/kg 

1,600 mg/kg 

390 mg/kg 

- mg/kg 

47,000 mg/kg 

550 mg/kg 

23 000 mvlrn: 

0.050 mg/L 

2 mg/L 

2 mg/L 

0.00062 mg/L 

0.00062 mg/L 

2.7 mg/kg 

61 mQ/kg 



TABLE E-2. SUMMARY OF GROUNDWATER, SOIL, AND SLUDGE DETECTIONS 
RFI-RELATED DATA

NOTES:

REFERENCES:

COMPOUND CONCENTRATION CONCENTRATION REFERENCE REGION V DQL/MCL
RANGE UNITS DQL/MCL UNITS

2-Butanone ND - 0.25 mg/L C-1 2.5 mg/L
Carbon Disulfide ND - 0.039 mg/kg A 53 mg/kg
Chlorobenzene ND - 0.012 mg/L C-2 0.052 mg/L
Ethyl Benzene ND - 0.006 mg/kg A 58 mg/kg
Fluoranthene ND - 0.34 mg/kg A 1,600 mg/kg
Fluorene ND-1.1 mg/kg A 28 mg/kg
Fluoride 1,200-5,800 mg/kg A
Lead ND - 0.088 mg/L C-2 0.004 mg/L
3/4-Methylphenol ND-0.021 mg/L C-1 (1) . mg/L

ND-0.14 mg/L C-2 (1) mg/L
Phenanthrene 0.026 - 5.6 mg/kg A 0.660 mg/kg
Phenol ND - 0.072 mg/kg A 23,000 mg/kg
Pyrene ND - 0.53 mg/kg A 1,200 mg/kg
Tetrachloroethene ND-0.0071 mg/L C-2 0.0014 mg/L
Toluene ND- 1.0 mg/kg A 280 mg/kg
Xylene ND-0.10 mg/kg A 99 mg/kg

1) The DQL for 3 - Methyphenol is 1.8 mg/kg. The DQL for 4 - Methyphenol is 0.08 mg/kg.
2) Sludge sample Data Quality Level (DQL) values were assumed as groundwater when units were

in mg/L and soil when units were in mg/kg.
3) Maximum Contaminant Levels (MCLs) from the National

Primary Drinking Water Regulations were used for compounds for which DQLs 
were not available.

4) ND = not detected above method detection limit for specific analytical event
5) * = MCLs were used for compounds for which DQLs were not available.
(A) May 1987 Appendix VllI sampling event

Pond # 1 and #2 sludge, Mag sludge, and Aerobic Digester sludge 
Appendix VllI parameters SW-846

(B) 1989 Abbreviated RFI 
Groundwater, soil, and sludge 
Appendix IX parameters SW-846

(C) (Part B Permit requirement)
Sludges in all 6 surface impoundments tested for RCRA hazardous characteristics. SW-846 

(C-1) November 1993 
(C-2) June 1994

• 

• 

• 

TABLE E-2. SUMMARY OF GROUNDWATER, SOIL, AND SLUDGE DETECTIONS 
RFI-RELA TED DATA 

COMPOUND 

2-Butanone 

Carbon Disulfide 
Chlorobenzene 
Ethyl Benzene 

Fluoranthene 

Fluorene 

Fluoride 

Lead 

3/4-Methylphenol 

Phenanthrene 
Phenol 

Pyrene 

Tetrachloroethene 

Toluene 

Xvlene 

NOTES: 

REFERENCES: 

CONCENTRATION CONCENTRATION REFERENCE REGIONV DQL/MCL 
RANGE UNITS DQL/MCL UNITS 

ND-0.25 mg/L C-1 2.5 mg/L 
ND-0.039 mg/kg A 53 mg/kg 
ND-0.012 mg/L C-2 0.052 mg/L 
ND-0.006 mg/kg A 58 mg/kg 
ND-0.34 mg/kg A 1,600 mg/kg 
ND - 1.1 mg/kg A 28 mg/kg 

1,200 - 5,800 mg/kg A 
ND-0.088 mg/L C-2 0.004 mg/L 
ND- 0.021 mg/L C-1 (1) mg/L 
ND-0.14 mg/L C-2 (1) mg/L 
0.026 - 5.6 mg/kg A 0.660 mg/kg 
ND-0.072 mg/kg A 23,000 mg/kg 
ND-0.53 mg/kg A 1,200 mg/kg 

ND - 0.0071 mg/L C-2 0.0014 mg/L 
ND- 1.0 mg/kg A 280 mg/kg 
ND-0.10 m!!/lrn A 99 m!!lk!! 

1) The DQL for 3 - Methyphenol is 1.8 mg/kg. The DQL for 4 - Methyphenol is 0.08 mg/kg. 
2) Sludge sample Data Quality Level (DQL) values were assumed as groundwater when units were 

in mg/L and soil when units were in mg/kg. 
3) Maximum Contaminant Levels (MCLs) from the National 

Primary Drinking Water Regulations were used for compounds for which DQLs 
were not available. 

4) ND= not detected above method detection limit for specific analytical event 
5) • = MCLs were used for compounds for which DQLs were not available. 
(A) May 1987 Appendix VIII sampling event 

Pond # 1 and #2 sludge, Mag sludge, and Aerobic Digestor sludge 
Appendix VIII parameters SW-846 

(8) 1989 Abbreviated RF! 

Groundwater, soil, and sludge 
Appendix IX parameters SW-846 

(C) (Part B Permit requirement) 
Sludges in all 6 surface impoundments tested for RCRA hazardous characteristics. SW-846 

(C-l)November 1993 

(C-2) June 1994 

xx 
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TABLE E-3 METAL LOADING ON SLUDGE APPLICATION AREAS AT END OF YEAR 1994

Cd Ni Cu Pb Zn
PERMIT PERMIT PERMIT PERMIT PERMIT

MAXIMUM MAXIMUM MAXIMUM MA.XIMUM MAXIMUM
FIELD LOADING LOADING LOADING LOADING LOADING LOADING LOADING LOADING LOADING LOADING
(ZONE) (Ibs/acre) (Ibs/acre) (Ibs/acre) (Ibs/acre) (Ibs/acre) (Ibs/acre) (Ibs/acre) (Ibs/acre) (Ibs/acre) (Ibs/acre)

1 0.73 10 85 200 6.96 250 13.5 1,000 37.0 500

2 0.83 10 118 200 9.98 250 17.1 1,000 43.7 500

3 0.68 10 93 200 8.57 250 12.4 1,000 36.0 500

4 0.98 10 no 200 9.55 250 15.3 1,000 41.9 500

5 2.22 10 186 200 14.4 250 48.2 1,000 45.1 500

6 0.87 10 125 200 9.15 250 21.0 1,000 26.1 500

7 1.89 10 148 200 10.5 250 21.3 1,000 73.4 500

8 0.50 10 47 200 4.9 250 6.3 1,000 43.3 500

9 0.58 10 92 200 8.3 250 19.9 1,000 29.7 500

10 0.46 10 121 200 2.9 250 10.8 1,000 10.0 500

11 0.23 10 69 200 2.1 250 4.5 1,000 11.7 500

X 
X .... 

• • 
TABLE E-3 METAL LOADING ON SLUDGE APPLICATION AREAS AT END OF YEAR 1994 

Cd Ni Cu 

PERMIT PERMIT PERMIT 

l\1AXIMUM MAXIMUM MAXIMUM 

FIELD LOADING LOADING LOADING LOADING LOADING LOADING LOADING 

(ZONE) (lbs/acre) (lbs/acre) (lbs/acre) (lbs/acre) (lbs/acre) (lbs/acre) (lbs/acre) 

I 0.73 10 85 200 6.96 250 13.5 

2 0.83 10 118 200 9.98 250 17.1 

3 0.68 10 93 200 8.57 250 12.4 

4 0.98 10 110 200 9.55 250 15.3 

5 2.22 JO 186 200 14.4 250 48.2 

6 0.87 10 125 200 9. 15 250 21.0 

7 1.89 10 148 200 10.5 250 21.3 

8 0.50 10 47 200 4.9 250 6.3 

9 0.58 10 92 200 8.3 250 19.9 

10 0.46 10 121 200 2.9 250 10.8 

II 0.23 10 69 200 2. 1 250 4.5 

• 
Pb Zn 

PERMIT PERMIT 

MAXIMUM MAXIMUM 

LOADING LOADING WADING 
(lbs/acre) (lbs/acre) (lbs/acre) 

1,000 37.0 500 

1,000 43.7 500 

1,000 36.0 500 

1,000 41.9 500 

1,000 45.1 500 

1,000 26.1 500 

1,000 73.4 500 

1,000 43 .3 500 

1,000 29.7 500 

1,000 10.0 500 

1,000 11.7 500 



TABLE E-4. SUMMARY OF ESTIMATED CONCENTRATION OF ORGANIC 
CONSTITUENTS IN THE SLUDGE INCORPORATION AREA

ORGANIC
CONSTITUENT

UNITS ESTIMATED 
CONCENTRATION 

IN SOIL

DQL

Phenol |ig compound/kg soil 224.00 23,000,000
Toluene pg compound/kg soil 11.77 280,000
Bis(2-Ethyl Hexyl)-Phalate pg compound/kg soil 62.19 61,000
Flouranthene pg compound/kg soil 43.70 1,600,000
Phenanthrene pg compound/kg soil 428.80 660

X
X

Note:
1) DQL = USEPA, Region 5, Data Quality Uvel, 1994

• 

X 
X ..... ..... 

• 
TABLE E-4. SUMMARY OF ESTIMATED CONCENTRATION OF ORGANIC 

CONSTITUENTS IN THE SLUDGE INCORPORATION AREA 

ORGANIC UNITS ESTIMATED 
CONSTITUENT CONCENTRATION 

IN SOIL 

Phenol ug compound/kg soil 224.00 
Toluene ug compound/kg soil 11 .77 
Bis(2-Ethyl Hexyl)-Phalate µg compound/kg soil 62.19 
Flouranthene ug compound/kg soil 43 .70 
Phenantbrene ul! comoound/kg soil 428.80 

Note: 

I) DQL = USEPA, Region 5, Data Qual ity Level, 1994 

• 

DQL 

23 ,000,000 
280,000 

61 ,000 
1,600,000 

660 



TABLE E-S. ESTIMATED FHENANTHRENE CONCENTRATION IN SLUDGE INCORPORATION AREA WITH BIODEGRADATION

X
X

DATE
ESnMATED PHENANTHRENE APPLIED

OiC compouad/kg toil in the ZOI)

Zai

I9.S

ICl

acrei

Zo

43.5

ic2

■crci

Zo

16.S

m3

•cm

Zo

6.S

m4

•cm

Zo

14

leS

•cm

Zom6

SO Km

Zone?

12 Km

Zom8

9 Kra

Zone 9
M Kra

ZOK 10

17 Kra

Zone 11

6 Kra

ZomI2

61 Km
MB AD DIB AD DIB AD AD IMB AD AD AD IHB AD AD AD IHB AD AD

12/75-3/76 2.72E-61 I.39E-61
3/16/76-4/1/76 2.13E-60

3/76-4/76 U9E40 I.40E-60 2.I3E-60 1.82E-60
5/19/76-6/3/76 2.05E-61
6/7/76-7/7/76 1.44E-60
7/9/76-8/3/76 I.3IE-58
8/4/76-8/24/76 I.98E-58

10/76-12/76 1.65E-59 165E-59
1/77 I.30E-58

3/77-4m I.80E-5I I.92E-58 2.I3E-5I I.UE>5$
4/77-6/77 5.85E-58 5.84E-58

5/77 3.63E-58
5/77-6/77 5.60E-58
6/77-7/77 2.87E-57
8/77-9/77 I.53E-55

11/7? 1.40E-57 1.40E-57 1.40E-57 I.40E-57
3/78-4/78 2.70E-55 2.70E-55 2.70E-55 2.70E-55
4/78-5/78 4.56E-5S 4.56E-55 5.47E-54 4.56E-55

5/22/78-6/6/78 4.20E-54 4.4^-54 4.96E-54 4.20E-54
6/8/78-7/13/79 3.64E-51 3.89E-5I 4.30E-5I 3.64E-S1
7/17/78-8/30/78 8.35E-53 8.93E-53 9.87E-53 8.35E-53
8/30/78-10/9/78 I.35E-52
10/5/78-10/30/78 1.45E-52
10/5/78-10/30/78 3.68E-53

10/78 1.51E-53 3.I2E-53
4/5/79-5/1/79 1.93E-52
5/2/79-5/I8/79 3.34E-51
5/23/79-6/7/79 4.03E-51
7/9/79-8/KV79 I.45E-50

8/13/79-11/1/79 5.19E-90
0/29/79-10/30/7* I.44E-50

11/79 9.72E-50 7.81E-50
11/17/79-12/7/79 I.I8E48

1/26^9,
4/IO«(M/29/80

8.8^-50

4/30/80-5/2/80
6. IOE-49

6.52E49
5/2/80-5/16/80 2.38E48 I.y/E-48

6/30/80-9/30«0 2.93E47
11/6/80-11/14/80 I.8IE-46 I.93E46 2.I3E-46 I.8IE46
11/6/80-12/12/80 7.56E-47 8.08E47 8.94E47
11/6^0-12/17/80 8.34E47
2/15/80-12/18/8) 8.40E47
3/16/81-3/30/81 6.19E46
3/31/81-5/1/81 I.72E44 1.63E44 2.03E44 I.72E44
5/4/81-5/11/81 6.27E45

6/15/81-6/17/81 I.04E44
6/17/81-7/10/81 7.50E45
8/29/81-8/27/81 5.75E45
8/31/81-9/3/81 I.58E43
9/3/81-9/5/81 5.55E44
9/9/81-10/2/81 I.32E43
9/22/81-9/23/81
10/1/81-11/5/81 2.79E44
io/27/81-11/4/81 5.48E43 5.86E43
12/5/81-12/8/81 I.58E-44
4/1/82-8/31/82 2.97E-40 1.89E42 3.18E-40 2.03E42 6.46E41 5.47E41

1 25E4I
5.30E41 3.96E41

9/1/82-3/31/83 1.75E-38 I.96E-38 2.93E-39 2.42E-39
2.8 IE-39

1.62E-39
4/83-10/83 7.87E-38 2.64II-J6 4.34E-37 J.l0b*36 7.04E-37 7.05E-37 7.43E-38 l.SOE-37 I.80E-37
4/84-5/84 3.92E-35 I.76E-35 8.22E-36 5.89E-35

11/84-12/84 2.62E-35 2.35E-35 3.79E-33 2.73E-33 3.62E-34
1/85-9/85 2.34E-32 3.37E-32 3.75E-32 3.17E-32 4.99E-31 5.00E-31 4.85E-3I 3.23E-3I
3/86-7/86 1.96E-29 1.96E-29 I.96E-29

1 96E-29 4 53E-29 3 32E-29
2.74E-29 I.93E-28

8/86-2/87 3.26E-28 4.02E-26 1.16E-27 U6E-27 4.02E-26 I.25E-26 6.48E-28
3/87-8/87

2 56E-27
2.56E-27

2 56E-27 4 72E-25 7 88E-26 4 79E-25 4 78E-25

>< 
>< 
-'• 
-'• 
-'• 

• 
TABLE E-l. ESTllllATED PHENANTHRENE CONCENTRATION IN SLUDGE INCORPORATION AREA WITH BIODEGRADATION 

DATE 

Zone I Zonel 7.on, J Zone ,t Zone5 

1,.5 attts 4J.5 ac::ra 16.5 acra 6.5 Krtt 14 acra 

IHB AD IHB AD IHB AD IHB AD IHB AD 

12175-Jn6 l .7lE~I l.l9UI 
l/16/76-Uln6 l . llUO 

Jn6-1176 l.29UO l.<OE~ l . llUO l.llE~ 
5/19nfK>/lf76 
6f7nr,.mn6 
119n6-Wf16 
&14n6-111'1l16 

IIV76-l2/76 l.6SE-S9 
1m 

ln7--4/77 1.801!-51 l.9lE-SI l .lJE-SI 1.IOE-58 
•m~ S.ISE-SI 

sm 
sm~ 
6f11-1m 
&177.9n, 

11m l.<OE-17 
ln&-t/11 l .70E-ll 
ma-l/71 4.l6E-5l 

l/12/71-(,/6/11 4.lOE-5' H 9E-S4 4.96E-S4 UOE-54 
6/&/71-7/1Jn9 l .6'E-ll l .l9E-ll UOl!-5 1 l .6'E-ll 
7/l 7nl -tll0/71 lllE-53 l .9J£.,SJ 9.17E-ll l .llE-ll 
&/lMl-10/9/71 
IO/l/71-IO/l0/71 
IO/ll71-10/l0/71 

IMI 
4/ll79-lll/19 
l/2179-lll&/79 
mmN,nm 4.0lE-l l 
7/9n9-I/IIV79 l.45E-l0 
&/13n9-ll/ln9 
O/l9n9-IO/llV7 1.441!-lO 

lint 
ll/17n9-1217n9 I.IIE-&1 

1/26179, 
4/10/80-4/29/IO 
4/JO/IO-l/1/IO 6. 1 01!◄9 6.llE◄9 
5/l/lO-ll 16/IO l.llE-,1 l .97E◄I 

6/JOII0-9/JO/IO 
ll/6/I0-11/14/IO 1.111!◄6 1.9lE◄6 l . lJE◄6 I.IIE◄6 

11/6/IO- l l/ I l/lO 7 .l6E◄7 I .OIE-<17 l .94E◄7 
11/6/IO- ll/17/IO I .HE-4 7 
l/ll/lO-ll/1 IAOE-'7 
l/16111-l/JMI 
l/31/11-lll/ll 1.721!-44 l.6lE-44 l .OlE-'• l.7lE-44 
l/4/11-lll 1/1 I 

6/ll/11~ 17/11 1.04E_,. 
6/17/1 1-7/10/II 
&/29/1 1-1/27/1 1 
1/31/11-9/3/I I 
9/3/11-9/l/ll 
9/9/11-10/l/l I l.llE-'l 
9/ll/11-9/ll/ll 
I0/1/11 -11/l/l l 
I0/27/ll-11/4/1 1 HIE-'l l .161!-'l 
l l/5/11- ll/&/II 
4/1/82-8/ll/ll l .97E-'O 1.89E-'l l .lBE-'O 2.0ll!-'l 6.461!-' I l.47E-'I 
9/l/ll-l/31/ll l.75E-J B 1.96E-l8 l .9ll!-l9 UlE-39 

4/ll-10/ll 7.171!-ll l .6'E-l6 4.341!-37 l .lOE-36 7.041!-37 
4/14-5/14 l .9lE•ll 1.761!-ll l .llE-36 l .l9E-l5 

11/14-12/14 l .6lE-Jl l .llE-35 l .79E•ll 
l/ll-9/ll l .l 4E-l l l .l7E-ll l .7SE-ll l .17E-ll 4.991!-l l 
l/16-7/16 l.96E-l9 1.961!-29 l.96E-l9 l.96E-l9 4 SJE-29 
1/16-l/17 l .l6E•ll 4.0lE-26 1.16E-l7 
l/17-&117 2.l6E-l7 l .l6E-l7 l .l6E-l7 l .l6E-l7 • .7lE-ll 7.IIE-26 

• • 
ESTIMATED PHENANIBRENE APPLIED 

{}II, U mJIOundlk& ,oil In lhc WI) 

Zont6 Zent7 Zonel Zone9 Zoat JO Zone ti l.ontll 

lO o<rct 11 acres 9 acru 80 ..... 11acru , acra 61 acru 

IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD 

l .05E~I 
U IE~ 

l.llE-SI 
1.98E-58 

l.6SE-59 
l.lOE-SI 

l .14E•ll 
l .6lE-5B 

5.60E-51 
l .171!-!7 

1.SlE-55 
l.<OE-17 l.40E-l7 UOE-l7 
l .70E-55 l .70E-ll l .70E-55 
4.l6E-5l 5.47E-l4 • .l6E-ll 

l.llE-52 
l.45E-5l 
l .61E-5l 

1.l lE•ll l . llE-ll 
1.9lE-ll 

l .J,E-ll 

l .191!-lO 

9.7lE-lO 7.IIE-lO 

1.161!-lO 

l .9lE◄7 

6.1 9E◄6 

6.l7E-'5 

7.lOE-'5 
5.75E-'5 

l.51E-'l 
5.5SE-,4 

l .79£-,• 

1.51£-,4 
l.l5E-' 1 l .lOE-'I l .96E-'1 

l .BIE-39 l.6lE-l9 
7.05E-l7 7-'lE-ll 1.lOE-37 1.IOE-37 

l .7lE•ll l .6lE•l4 
5.00E-l l U5E-ll l .llE-ll 

l .l lE-29 l .7'E-29 1.9JE-ll 
1.16E-l7 4.0lE-26 l.llE-26 6-'SE•ll 

, .79E-ll UlE-26 4.71E-ll , .99E-l6 

,,...c l oll 



TABLE E-5. ESTIMATED PHENANTHRENE CONCENTRATION IN SLUDGE INCORPORATION AREA WITH BIODEGRADATION

DATE
ESTIMATED PHENANTHRENE APPLIED 

(pg compound/kg soil in the ZOD

ZOKl
Zone 2 Zone 3 Zoae4 Zones

Zone 6 Zone 7 Zones
Zone 9 Zone 10 Zone 11 Zone 12

19.5 acres
43.5 acres

16J acres 6.5 acres 14 acres 50 acres 12 acres 9 acres 80 acres 17 acres 6 acres
61 acres

IHB AD IHB AD AD AD AD AD IHB AD IHB AD IHB AD AD IHB AD AD

9/87-11/87
I 39E-2510/87-11/87 M2E-23

3/88-7/88 2.53E-23 2.53E-23
2 53E-23

2.53E-23 2.42E-22 7.11E-23 2.42E-22 7.11E-23 2.42E-22 7.11E-23 2.99E-22
9/88-2/89 5.I3E-22 3.13E-22 5.13E-22 5.13E-22 2.13E-20 2.13E-20 2.65E-2I 2.13E-20
3/89-8/89 4.76E-20 4.76E-20 4.76E-20 4.76E-20 8.37E-I9 8.37E-I9 4.33E-19 1.28E-20
9/89-2/90 2.79E-17

2 33E-183/90-8/90 I.95E-17 1.98E-I7 2.30E-I7 3.84E-17 7.27E-16 5.14E-17 7.28E-I6 5.18E-17 7.29E-I6 3.12E-I7 8.30E-16 9.87E-17
9/90-2/91 I.33E-I3 1.36E-15 I.58E-I5 4.00E-15 9.63E-16 4.48E-I4 9.54E-16 7.81E-IS 6.02E-IS
3/91-8/91 I.98E-12 3.49E-13 1.06E-12

7 32E-I49/91-2/92 3.52E-I2 1.48E-I2 5.21E-1I 1.54E-12
3/92-8/92 I.54E-09 1.43E-09 1.63E-09 !.S4E4)9

1 09E-109/92-2/93 7.94E-08 7.39E-08 4.47E-09
1/93-12/93 I.45E-06 1.45E-06 3.31E-06 5J1E-06 1.42E-03 I.42E-OS 1.42E-OS I.42E-05

4 10E4IS1/94-12/94 4.40E4)3 4.40E4I3 1.39E-02
3/94-1/94 76IE414
8/94-9/94 S.82E-03

I1/94-12W 6.75E-02
3/14/93-3/24/95

6 57E-03 1 96E-OI 1 61F-0I
1.90E-02

SUBTOTAL 80900E-08
6 368%-03 7 532IE-08

4.3983E-03 1.6323E-09 4.4021E-03 I.5390E-09
5 3056E-06

I.4222E-03
3 5223E-12

I.4800E-I2
1 i‘777P.nS 3 5463E-13

3.23ISE-3I 1.9603E-01
1 7S06E-01 1 9050F-02

i i 3.1203E-33
1 2992E-58 6 2432E-OI

TOTAL API DOL-
‘LIED- 1.03

******
it (May 19S7) and historic dat^Mtse of vohune of sludge sfiplied to each zone.

(2) IHB = Inorganic Sludge Holding Pond 
AD - Aerobic Dlgestor
ZOI • Zone of Incorporation

(3) ZooeoflncoiporalioBassiimedtobe l.Sfeetdeepfortbesecaiculations. 
<4) Blanks iwficaie no dudge applied to that zone on that date.
(5) Biod^radation rate constant-0 0196 per day

X 
X ..... 
< 

• 
TABL£ E-5. ESTIMATtD PHENANTHRENE CONCENTRATION IN SLUDGE INCORPORATION AREA WITH BIODEGRADATION 

DATE 

9/17-11117 
I0/17-11117 
3118-7118 
9/18-2119 
3119-1/19 
9119-l/90 
3/90-sm 
9/90-l/91 
31914191 
9191 -l/91 
l/9l-l/9l 
9/9l-l/9J 
l/9J-ll/9J 
1194-12/94 
3/94-41'94 
1194-9194 

11194-ll/94 
l/14/95-J/24/95 

SUBTOTAL 

Nole: 
(I) 
(l) 

(J) 
(4) 
(l) 

Zone 1 Zonel ZoneJ Zone J Zones 

19.5 acres -U .5 acres 16.5 IICrff , .5 acre, U acrn 

IHB AD IHB AD IHB AD IHB AD IHB AD 

l.12E-ll 
l .llE-ll l .lJE-lJ l .llE-ll l .lJE-lJ lAlE-ll 7. IIE-ll 
l . llE-22 l . llE-22 l . lJE-22 l . lJE-ll l . llE-lO 
4.76E-l0 U 6E-20 4.76E-20 U6E-l0 

1.9lE-l7 l .9SE·l7 l .JOE-17 l .UE-17 7.l7E-16 l .14E-l7 
I.JJE-ll I.J6E-ll 1.llE-ll 4.00E-ll 9.6JE-16 

l .llE-ll 
1.l4E--09 1.UE--09 l.6JE--09 l.l-lE-09 
7.94E-OI 7.J9E-OI 

IAlE--06 1.4lE--06 l.JIE--06 l .JIE-06 l.4lE-Ol 
HOE-OJ HOE-OJ 

6.57£-03 

l .0900E-OI 6.l619E-OJ 7.lJllE-08 -0913£-0J 1.6lllE--09 HOllE-OJ l .5390E-o9 l .30l6E--06 1.4lllE-Ol l .llllE-12 

Estimated using one s.aq,le result (Ma)' 1917) and historic database of ,1>tume of sludge applied 10 each zone. 
nm • Inorganic Sludge Holding Pond 
AD • Aerobic Di&estor 
ZOI • Zone of Lnco,pondon 
Zone of lncorporatioo assumed lo be 1.5 fttt deep for these calculations. 
Blanks indicate no sludge applied to that zone on that date. 
Blodcgndation rate constanl • 0.0 196 per day 

• • 
ESTIMATED PHl:NANmRENE APPLIED 

C,.i: compound/kc soil In the ZOJ) 

Zone6 Zone 7 Zonel Zonc:9 l.AtnelO Zone 11 Zone 12 

50 ..... 12 ltrtl ...... 80 a<rtl 17 acre, 6 ac:ru 61 ltl'U 

IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD 

l.39E·l5 

lAlE-ll 7. IIE•ll lAlE·ll 7.IIE-ll l .99E-ll 
l . lJE-lO l .6lE-ll l . lJE-20 
1.J7E-l9 8.l7E-19 UJE-19 l.28E-l0 

l .79E•l7 2.JlE-11 
7.llE-16 l . llE-17 7.l9E-16 l.llE-17 I .JOE-16 9.17E-17 
HIE-14 9 . .I-IE-16 7.IIE-ll 6.0lE-ll 
l.98E-ll H9E-ll 1.06E-ll 7.JlE-14 

I .UE-12 l .l lE•II l.l4E-12 
l.09E-IO 

U7E--09 
l.4lE-Ol l.42E-Ol l.4lE-Ol 4.I0E-Ol 

l.l9E-Ol 
7.61E-04 
l .llE-03 
6.7lE-Ol 

l.96E-Ol l.61E-Ol l.90E-Ol l .lOE-0 1 

l.42llE-Ol l.4800E- ll 1.4l22E-Ol l .l463E-ll l .lJUE-31 l.960lE-Ol l.7506E-OI 1.9050E-Ol 4.09IIE-Ol l . l20lE-ll l.l99lE-ll 6.2U2E-0 1 

TOTAL APPLIED• I.OJ 
DOL• 660 



SECTION 1

INTRODUCTION

3M has operated the production facility at 22614 Route 84 N, Cordova, Illinois 61242 since 

1970. The facility is located on the east bank of the Mississippi River in the northern portion of 

Rock Island County. The plant location is shown in Figures 1-1 and 1-2. Manufacturing occurs on 

an approximate 100-acre, triangular portion of the site near the river and west of Illinois Route 84, 

as shown in Figure 1-3. The remainder of the property is used for land incorporation of the sludges 

produced by the facility's wastewater treatment plant. A high capacity, alluvial well field that 

supplies the 3M facility with water is located in the 280-acre portion of the site located east of 

Illinois Route 84.

The Resource Conservation and Recovery Act (RCRA) Part B Permit granted to the facility 

and effective on March 24,1995 includes Hazardous and Solid Waste Amendment of 1985 (HSWA) 

requirements for corrective action. Specifically, 3M must conduct an investigation to determine 

whether a release has occurred fi-om the Sludge Incorporation Area (SIA) or six surface 

impoundments which are a part of the wastewater treatment system.

As part of this investigation, 3M must provide the U.S. Environmental Protection Agency 

(USEPA), Region 5 with documentation on the design and operation of six surface impoundments 

used to collect, store, or treat wastewater (Permit Standard Condition II.F.l.a). The required 

information is provided in this document for the following Solid Waste Management Units 

(SWMUs):
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3M has operated the production facility at 22614 Route 84 N, Cordova, Illinois 61242 since 

1970. The facility is located on the east bank of the Mississippi River in the no~em portion of 

Rock Island County. The plant location is shown in Figures 1-1 and 1-2. Manufacturing occurs on 

an approximate 100-acre, triangular portion of the site near the river and west of Illinois Route 84, 

as shown in Figure 1-3. The remainder of the property is used for land incorporation of the sludges 

produced by the facility's wastewater treatment plant. A high capacity, alluvial well field that 

supplies the 3M facility with water is located in the 280-acre portion of the site located east of 
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• 

The Resource Conservation and Recovery Act (RCRA) Part B Permit granted to the facility 

and effective on March 24, 1995 includes Hazardous and Solid Waste Amendment of 1985 (HSWA) 

requirements for corrective action. Specifically, 3M must conduct an investigation to determine 

whether a release has occurred from the Sludge Incorporation Area (SIA) or six surface 

impoundments which are a part of the wastewater treatment system. 

As part of this investigation, 3M must provide the U.S. Environmental Protection Agency 

(USEP A), Region 5 with documentation on the design and operation of six surface impoundments 

used to collect, store, or treat wastewater (Permit Standard Condition II.F.1.a). The required 

information is provided in this document for the following Solid Waste Management Units 

(SWMUs): 
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FIGURE 1-2
3M CORDOVA, ILLINOIS PLANT SITE WITH AREA TOPOGRAPHY
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FIGURE 1-2 
3M CORDOVA, ILLINOIS PLANT SITE WITH AREA TOPOGRAPHY 
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FIGURE 1-3
FACILITY DIAGRAM
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1.

2.

3.

4.

5.

Three lined polishing ponds that follow an activated sludge biological treatment unit; 

A concrete-lined inorganic sludge holding basin, known as the Inorganic Sludge 

Holding Basin, Mag Basin, or Inorganic Basin;

A second concrete-lined inorganic sludge holding basin, known as the Alternate Mag 

Basin or Alternate Inorganic Basin;

One concrete-lined aerobic digester; and

The Sludge Incorporation Area (SIA). The SIA is three plots used in land 

incorporation, consisting of a total of367 acres containing one 93-acre plot, one 182- 

acre plot, and one 92-acre plot.

1-5
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SECTION 2

WASTEWATER TREATMENT PLANT

GENERAL DESCRIPTION

Wastewater treatment facilities were provided at the time that the initial manufacturing 

fecilities were constructed. Additions to the wastewater treatment facility have been made to meet 

the needs of various plant expansions or changes in environmental regulatory requirements. A 

diagram of the wastewater treatment system is presented in Figure 2-1. The wastewater treatment 

facility is currently operating under National Pollutant Discharge Elimination System (NPDES) 

Permit No. IL0003140.

The wastewater treatment system consists of a variety of tanks and surface impoundments, 

connected with piping, that are used to process wastewaters and sludges by gravity flow or through 

pumping. The surface impoundments are lined with either concrete or synthetic liners, as shown in 

Figure 2-1. Polishing Ponds #2 and #3 are lined with 30 mil polyvinyl chloride (PVC) liners on the 

bottom with 30 mil CPE liners on the sides. Polishing Pond #1 is lined with a 30 hypalon liner. The 

Inorganic Sludge Holding Basin and the Aerobic Digester are lined with concrete. As-built drawings 

are provided in Appendix 1.

Two sludges produced fi'om the wastewater treatment operations are land incorporated on

site. One is an inorganic sludge produced by a physical/chemical treatment process, and one is a 

biological sludge produced by an activated sludge treatment process. Land incorporation of these 

sludges has been conducted since 1975 in the areas east of Highway 84 and south of the main 

manufacturing facilities. A new area just east of the plant and west of Highway 84 and the railroad

• SECTION2 

WASTEWATER TREATMENT PLANT 

GENERAL DESCRIPTION 

Wastewater treatment facilities were provided at the time that the initial manufacturing 

facilities were constructed. Additions to the wastewater treatment facility have been made to meet 

the needs of various plant expansions or changes in environmental regulatory requirements. A 

diagram of the wastewater treatment system is presented in Figure 2-1 . The wastewater treatment 

facility is currently operating under National Pollutant Discharge Elimination System (NPDES) 

Permit No. IL0003140. 

The wastewater treatment system consists of a variety of tanks and surface impoundments, 

• connected with piping, that are used to process wastewaters and sludges by gravity flow or through 

pumping. The surface impoundments are lined with either concrete or synthetic liners, as shown in 

• 

Figure 2-1. Polishing Ponds #2 and #3 are lined with 30 mil polyvinyl chloride (PVC) liners on the 

bottom with 30 mil CPE liners on the sides. Polishing Pond #1 is lined with a 30 hypalon liner. The 

Inorganic Sludge Holding Basin and the Aerobic Digester are lined with concrete. As-built drawings 

are provided in Appendix 1. 

Two sludges produced from the wastewater treatment operations are land incorporated on

site. One is an inorganic sludge produced by a physical/chemical treatment process, and one is a 

biological sludge produced by an activated sludge treatment process. Land incorporation of these 

sludges has been conducted since 1975 in the areas east of Highway 84 and south of the main 

manufacturing facilities. A new area just east of the plant and west of Highway 84 and the railroad 
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was added in the spring of 1994. Illinois Environmental Protection Agency (lEPA) Sludge 

Incorporation Permit No. 1995-SC-3408 prescribes how the SLA is to be managed by 3M.

WASTE STREAMS

Wastewaters produced at the plant that fall into five general areas are blended after 

intermediate treatment steps and combined into a single discharge to the Nfississippi River. The five 

wastewater groups and generalized treatment descriptions are provided below.

Audio and Video Technology Division rAVTDl Wastewaters

AVTD manufactures iron oxide used in magnetic recording tapes. Wastewaters from these 

facilities contain high concentrations of iron which must be removed prior to discharge. Wastewater 

from this location is pumped to an on-ground equalization tank and metered into an aeration tank 

where soluble ferrous iron is converted to insoluble ferric oxide. Alum is added to coagulate the 

ferric oxide. Polymers are added to promote flocculation and settling. Settling occurs in the 

Inorganic Settling Tank. Treated wastewater from this tank is pumped to Polishing Pond #1, flows 

by gravity through Pond #2 and Pond #3, and then is discharged to the Mississippi River. Sludge 

removed from the Inorganic Settling Tank is pumped to the Inorganic Sludge Holding Basins where 

the sludge further consolidates. Supernatant from the Inorganic Sludge Holding Basins is returned 

to the AVTD sewer. The consolidated sludge is periodically transferred to the SLA for disposal.
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• was added in the spring of 1994. Illinois Environmental Protection Agency (IEPA) Sludge 

Incorporation Pennit No. 1995-SC-3408 prescribes how the SIA is to be managed by 3M. 

WASTE STREAMS 

Wastewaters produced at the plant that fall into five general areas are blended after 

intermediate treatment steps and combined into a single discharge to the Mississippi River. The five 

wastewater groups and generalized treatment descriptions are provided below. 

Audio and Video Technology Division (AYTD) Wastewaters 

A VTD manufactures iron oxide used in magnetic recording tapes. W astewaters from these 

facilities contain high concentrations of iron which must be removed prior to discharge. Wastewater 

• from this location is pumped to an on-ground equalization tank and metered into an aeration tank 

where soluble ferrous iron is converted to insoluble ferric oxide. Alum is added to coagulate the 

ferric oxide. Polymers are added to promote flocculation and settling. Settling occurs in the 

Inorganic Settling Tanlc. Treated wastewater from this tanlc is pumped to Polishing Pond #1, flows 

by gravity through Pond #2 and Pond #3, and then is discharged to the Mississippi River. Sludge 

removed from the Inorganic Settling Tanlc is pumped to the Inorganic Sludge Holding Basins where 

the sludge further consolidates. Supernatant from the Inorganic Sludge Holding Basins is returned 

to the A VTD sewer. The consolidated sludge is periodically transferred to the SIA for disposal. 
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Building 20 Wastewater

Fluorochemical products are manufactured in Building 20. Wastewaters from this area 

contain fluoride which must be treated with lime to produce insoluble calcium fluoride. Wastewater 

flows continuously through a mixing tank where lime is added. From the mix pit, this water flows 

into the AVTD wastewater lift station and combines Avith AVTD wastewaters prior to the AVTD 

equalization tank. The wastewater continues through the system mbced with the AVTD wastewater.

Special Materials Division tSMD^ Wastewaters

SMD produces a variety of organic chemical products and intermediates which are used as 

feedstocks at other 3M facilities. Wastewaters from several of these processes have a high chemical 

oxygen demand (COD), and these wastewaters are treated in a biological treatment system. 

Settleable and floating materials are first removed in a Primary Settling Tank. The settled solids and 

floating materials are collected and disposed off-site. Wastewater from the Primary Settling Tank 

discharges into Equalization Tank I.

Wastewater in Equalization Tank I is pumped into the Aeration Tank and seeded with return 

activated sludge from the Final Settling Tanks. In this process, organic constituents are converted 

to carbon dioxide, water, and cell mass. The cell mass is removed as biological sludge in the Final 

Settling Tanks.

Treated wastewater from the Final Settling Tanks can flow directly into Polishing Pond #1, 

or it can first be diverted into the influent of the AVTD Inorganic Settling Tank and then into Pond 

#1. Wastewater from Pond #1 undergoes further polishing in Polishing Ponds #2 and #3 before being 

blended with non-contact process wastewater and discharged to the Mississippi River.

• Building 20 Wastewater 

Fluorochemical products are manufactured in Building 20. Wastewaters from this area 

contain fluoride which must be treated with lime to produce insoluble calcium fluoride. Wastewater 

flows continuously through a mixing tank where lime is added. From the mix pit, this water flows 

into the A VTD wastewater lift station and combines with A VTD wastewaters prior to the A VTD 

equalization tank. The wastewater continues through the system mixed with the A VTD wastewater. 

Special Materials Division (SMD) Wastewaters 

SMD produces a variety of organic chemical products and intermediates which are used as 

feedstocks at other 3M facilities. Wastewaters from several of these processes have a high chemical 

oxygen demand (COD), and these wastewaters are treated in a biological treatment system. 

• Settleable and floating materials are first removed in a Primary Settling Tank. The settled solids and 

floating materials are collected and disposed off-site. Wastewater from the Primary Settling Tank 

discharges into Equalization Tank I. 

• 

Wastewater in Equalization Tank I is pumped into the Aeration Tank and seeded with return 

activated sludge from the Final Settling Tanks. In this process, organic constituents are converted 

to carbon dioxide, water, and cell mass. The cell mass is removed as biological sludge in the Final 

Settling Tanks. 

Treated wastewater from the Final Settling Tanks can flow directly into Polishing Pond #1, 

or it can first be diverted into the influent of the A VTD Inorganic Settling Tank and then into Pond 

#1. Wastewater from Pond #1 undergoes further polishing in Polishing Ponds #2 and #3 before being 

blended with non-contact process wastewater and discharged to the Mississippi River . 
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Excess biomass from the biological treatment system is removed at the Final Settling Tank 

and is metered into the Aerobic Digester, where it is further digested for stabilization and volume 

reduction. Before the periodic removal of sludge from the Aerobic Digester, the diffusers in the 

digester are shut off. After the sludge has setded, supernatant is removed and returned to the Organic 

Wastewater Treatment Plant. The sludge is transferred to the SIA for disposal.

In the past. Equalization Basin II was the first basin in a two-basin series with Equalization 

Basin I. In August 1993, Equalization Basin I was replaced with an on-ground tank. Equalization 

Tank I. In May 1994, Equalization Basin II was taken out of service for RCRA closure. The 

wastewater was removed, the sludge was removed and shipped off-site for disposal, the walls were 

cleaned by hydroblasting with water and steam, and samples were collected for analysis to 

demonstrate clean closure. A closure report and certification was submitted on January 10, 1995 to 

USEPA, Region 5. USEPA, Region 5 approved clean closure on March 15, 1995. 3M does not plan 

to return Equalization Basin II to use.

Non-Contact Process Waters

Much of the water used in the production areas is not contaminated with process residues. 

To reduce the volume of wastewater being discharged to the SMD, Building 20, and AVTD sewers, 

these process waters are segregated and discharged through separate sewers. These process waters 

will contain only those constituents which are already present in the groundwater supply to the 

facility. Non-contact process waters are blended with all other treated effluents at the outlet of 

Polishing Pond #3 and then discharged to the Mississippi River, as specified in the NPDES Permit.
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• Excess biomass from the biological treatment system is removed at the Final Settling Tank 

and is metered into the Aerobic Digester, where it is further digested for stabilization and volume 

reduction. Before the periodic removal of sludge from the Aerobic Digester, the diffusers in the 

digester are shut off After the sludge has settled, supernatant is removed and returned to the Organic 

Wastewater Treatment Plant. The sludge is transferred to the SIA for disposal. 

In the past, Equalization Basin II was the first basin in a two-basin series with Equalization 

Basin I. In August 1993, Equalization Basin I was replaced with an on-ground tank, Equalization 

Tanlc I. In May 1994, Equalization Basin II was taken out of service for RCRA closure. The 

wastewater was removed, the sludge was removed and shipped off-site for disposal, the walls were 

cleaned by hydroblasting with water and steam, and samples were collected for analysis to 

demonstrate clean closure. A closure report and certification was submitted on January 10, 1995 to 

• USEPA, Region 5. USEPA, Region 5 approved clean closure on March 15, 1995. 3M does not plan 

to return Equalization Basin II to use. 

• 

Non-Contact Process Waters 

Much of the water used in the production areas is not contaminated with process residues. 

To reduce the volume of wastewater being discharged to the SMD, Building 20, and A VTD sewers, 

these process waters are segregated and discharged through separate sewers. These process waters 

will contain only those constituents which are already present in the groundwater supply to the 

facility. Non-contact process waters are blended with all other treated effluents at the outlet of 

Polishing Pond #3 and then discharged to the Mississippi River, as specified in the NPDES Permit . 
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Sanitary Wastewaters

Domestic wastewaters are mixed with chemical wastewaters in Equalization Tank I. These 

wastes are then processed in conjunction with the other chemical wastes and undergo biological 

treatment as well as settling prior to blending and discharge.

ADDITIONAL CHARACTERIZATION OF BASIN SLUDGES

Samples were collected from the sbc surface impoundments (three wastewater polishing 

ponds, two inorganic sludge holding ponds, and an aerobic digester) as specified in the RCRA Part 

B Permit (Attachment 2.£). The samples were collected on November 3, 1993 and June 2, 1994. 

Montgomery Watson and RUST were contracted to collect the samples. The reports providing field 

notes, chain of custody, and description of the field activities are presented in Appendix 2.

The samples were analyzed for the hazardous waste characteristics as defined in 40 CFR 261, 

Subpart C (ignitability, reactivity, corrosivity, and toxicity) using methods described in Test Methods 

for Evaluating Solid Waste. Third Edition (PB-239223), known as SW-846. The methods and results 

are provided in the laboratory report as presented in Appendix 3 and summarized in Tables 2-1 and 

2-2.

The SW-846 methods for testing for ignitability are not recommended for the analysis of 

sludge samples. A review of available information on the ignitability test indicated that the USEPA 

is currently recommending that the Department of Transportation (DOT) test for flammable solids 

be used for sludges. Correspondence on the ignitability test for sludges, including a response from 

USEPA, is provided in Appendk 4. Therefore, the DOT method was used to test the sludge samples 

collected from the ponds. The results are provided in Appendix 3 (3M Environmental Laboratory
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Domestic wastewaters are mixed with chemical wastewaters in Equalization Tank I. These 

wastes are then processed in conjunction with the other chemical wastes and undergo biological 

treatment as well as settling prior to blending and discharge. 

ADDmONAL CHARACTERJZA TION OF BASIN SLUDGES 

Samples were collected from the six surface impoundments (three wastewater polishing 

ponds, two inorganic sludge holding ponds, and an aerobic digester) as specified in the RCRA Part 

B Permit (Attachment 2.f). The samples were collected on November 3, 1993 and June 2, 1994. 

Montgomery Watson and RUST were contracted to collect the samples. The reports providing field 

notes, chain of custody, and description of the field activities are presented in Appendix 2 . 

The samples were analyzed for the hazardous waste characteristics as defined in 40 CFR 261, 

Subpart C (ignitability, reactivity, corrosivity, and toxicity) using methods described in Test Methods 

for Evaluating Solid Waste, Third Edition (PB-239223), known as SW-846. The methods and results 

are provided in the laboratory report as presented in Appendix 3 and summarized in Tables 2-1 and 

2-2. 

The SW-846 methods for testing for ignitability are not recommended for the analysis of 

sludge samples.· A review of available information on the ignitability test indicated that the USEP A 

is currently recommending that the Department of Transportation (DOT) test for flammable solids 

be used for sludges. Correspondence on the ignitability test for sludges, including a response from 

USEP A, is provided in Appendix 4. Therefore, the DOT method was used to test the sludge samples 

collected from the ponds. The results are provided in Appendix 3 (3M Environmental Laboratory 
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TABLE 2-1. ANALYTICAL RESULTS FOR RCRA CHARACTERISTICS 
SURFACE IMPOUNDMENT SLUDGE SAMPLES 
NOVEMBER 2 AND 3,1993

ro
''j

CHARACTERISTICS UNITS EPA
REGULATORY

LEVEL

INORGANIC ALTERNATE
MAG

INORGANIC
DUPUCATE

ORGANIC POUSHING
PONDl

POLISHING 
POND 2

POUSHING 
POND 3

Tmitabilitv °F NA NA NA No No NA No
Corrosivitv standard units 2 >= dH >= 12 S No No No No No
leactivitv NA NA No No No No No No No

Toxicity
Vinyl Chloride maJL 0.2 ND ND ND ND ND ND ND
1.1-Dichloroethene mg/L 0.7 ND ND ND ND ND ND ND
Chloroform me/L 6.0 ND ND ND ND ND ND ND
1.2-Dichloroethane ms/L 0.5 ND ND ND ND ND ND ND
2-BuUnone ms/L 200.0 ND ND ND ND 0.018 rn ND 0.25
Caiixm Tetrachloride ms/L 0.5 ND ND ND ND ND ND ND
TrichlcH'oethene mg/L 0.5 ND ND ND ND ND ND ND
Benzene ms/L 0.5 ND ND ND ND 0.0063 (j) ND ND
Tetrachloroethene ms/L 0.7 ND ND ND ND ND ND ND
ChlcHT>bcnzcnc ms/L lOO.O ND ND ND ND ND ND ND
Pyridine mg/L 5.0 ND ND ND ND ND ND ND
1,4-Dichlorobenzene ms/L 7.5 ND ND ND ND ND ND ND
2-MethvIphenol ms/L 200.0 ND ND ND ND ND ND ND
3/4-Methylphenol ms/L 200.0 0.021 m ND ND ND ND ND ND
Hexachloroethane ms/L 3.0 ND ND ND ND ND ND ND
Nitrobenzene ms/L 2.0 ND ND ND ND ND ND ND
Hexachlorobutadiene mg/L 0.5 ND ND ND ND ND ND ND
2.4.6.Trichloroi)henol ms/L 2.0 ND ND ND ND ND ND ND
2.4.5-Trichloroohenol ms/L 400.0 ND ND ND ND ND ND ND
2.4-Dinitrotoluene mg/L 0.13 ND ND ND ND ND ND ND
Hexachlorobenzene ms/L 0.13 ND ND ND ND ND ND ND
Pentachlorophcnol mg/L 100.0 ND ND ND ND ND ND ND
Arsenic ms/L 5.0 ND ND ND ND ND ND ND
Barium mg/L 100.0 0.53 0.39 0.46 0.52 0.43 0.43 0.33
Cadmium ms/L 1.0 ND ND ND ND ND ND ND
Chromium ms/L 5.0 ND ND ND ND ND ND ND
Lead mg/L 5.0 ND ND ND ND ND ND ND
Mercury ms/L 0.2 ND ND ND ND ND ND ND
Selenium mg/L 1.0 ND ND ND ND ND ND ND
Silver ms/I.. 5 0 ND ND ND ND ND ND ND

Notes:
(1) 0-Result is detected below the repotting limit or is an estimated conoentntion.
(2) ND - Not Detected at Laboratory reporting limit
(3) NA = SW846 Method for ignitability is not applicable. DOT flammability test was used as shown in Table 2-2.
(4) 3M Environmental Laboratory Report L3028
(5) Laboratory analysis by Enseco

• 

N 
I 
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TABLE 2-1. 

CHARACTERISTICS 

!1mitabilitv 
- .. 
Rcactivitv 
Toxicity 

Vinvl Chloride 
1 1-Dichloroethene 
Chlorofonn 
1 2-Dichloroethane 
2-Butanone 
Carbon Tetrachloride 
Trichloroethene 
Benzene 
Tetrachloroethene 
Chlorobenzene 
Pvridine 
1 4-Dichlorobenzene 
2-Methvlnhenol 
3/4-Methvlohenol 
Hexachloroethanc 
Nitrobenzene 
Hcxachlorobutadiene 
2 4 6-Trichloroohenol 
2 4 5-TrichJnmnhenol 
2 4-Dinitrotoluene 
Hcxachlorobenzene 
Pentachlomnhenol 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
M..,,,nv 
Selenium 
Silver 

Notes: 

• 
ANALYTICAL RESULTS FOR RCRA CHARACTERISTICS 
SURFACEIMPOUNDMENTSLUDGESAMPLES 
NOVEMBER l AND 3, 1993 

UNITS EPA INORGANIC ALTERNATE 
REGULATORY MAG 

LEVEL 

•F Flash Point < 140 NA NA 
•••••••~ nn;t• ? > nl-1> 1? ~ Nn Nn 

NA NA No No 

moll 0.2 ND ND 
ma/I 0.7 ND ND 
moll 6.0 ND ND 
moll 0.5 ND ND 
ma.II 200.0 ND ND 
moll 0.5 ND ND 
moll 0.5 ND ND 
moll 0.5 ND ND 
moll 0.7 ND ND 
ma/I 100.0 ND ND 
moll 5.0 ND ND 
moll 1.5 ND ND 
moll 200.0 ND ND 
moll 200.0 0.021 (i) ND 
ffll1ll 3.0 ND ND 
moll 2.0 ND ND 
moll 0.5 ND ND 
ma.II.. 2.0 ND ND 
moll 400.0 ND ND 
mwL 0.13 ND ND 
moll 0.13 ND ND 
moll 100.0 ND ND 
mwL 5.0 ND ND 
moll 100.0 0.53 0.39 
moll 1.0 ND ND 
mwL 5.0 ND ND 
moll 5.0 ND ND 
moll 0.2 ND ND 
moll 1.0 ND ND 
moll 5.0 Nn ND 

(I) (j)- Result is detected below the rcportina limit or is an estimated concentration. 
(2) ND - Not Detected at Laboratory reporting limit 
(3) NA= SW846 Method for ignitability is not applicable. OOT flammability test was used as shown in Table 2-2. 
( 4) 3M Environmental Laboratory Report L3028 
(5) Laboratory analysis by Enseoo 

• 
INORGANIC ORGANIC POUSIDNG POUSIDNG POUSHING 
DUPLICATE PONDl PONDl PONDJ 

NA No No NA No 
Nn Nn Nn Nn No 
No No Nn No No 

ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND 0.018 (i) ND 0.25 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND 0.0063(i) ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
0.46 0.52 0.43 0.43 0.33 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
Nn ND ND Nn ND 



TABLE 2-2. ANALYTICAL RESULTS FOR RCRA CHARACTERISTICS 
SURFACE IMPOUNDMENT SLUDGE SAMPLES 
JUNE 2 AND 3,1994 AND SEPTEMBER 7,1994

ro
c»

CHARACTERISTICS UNITS EPA
REGULATORY

LEVEL

INORGANIC ALTERNATE
MAG

INORGANIC
DUPLICATE

POLISHING
POND 2

lenitabilitv op Flash Point < 140 No No No No
CoTTOsivitv standard units 2 >= pH >=12.5 No No No No
Reactivity NA NA No No No No
Toxicity

Vinyl Chloride mfJL 0.2 ND ND ND ND
1,1-Dichloroethene mg/L 0.7 ND ND ND ND
Chlorofom mg/L 6.0 ND ND ND ND
1,2-Dichloroethane ntg/L 0.3 ND ND ND ND
2-Butanone mg/L 200.0 ND ND ND ND
Carbon Tetrachloride mg/L 0.5 ND ND ND ND
Trichloroethene mg/L 0.5 ND ND ND ND
Benzene mg/L 0.5 ND ND 0.0064 ND
Tetrachloroethene mg/L 0.7 ND ND 0.0071 ND
Chlorobenzene mg/L 100.0 ND ND 0.012 ND
Pyridine mg/L 5.0 ND ND ND ND
1,4-Dichlorobenzene mg/L 7.5 ND ND ND ND
2-Methylphenol mg/L 200.0 ND ND ND ND
3/4-Methylphenol mg/L 200.0 ND .14 ND ND
Hexachloroethane mg/L 3.0 ND ND ND ND
Nitrobenzene mg/L 2.0 ND ND ND ND
Hexachlorobutadiene mg/L 0.3 ND ND ND ND
2,4,6-Trichlorophenol mg/L 2.0 ND ND ND ND
2,4,5-Trichlorophenol mg/L 400.0 ND ND ND ND
2,4-Dinitrotoluene mg/L 0.1 ND ND ND ND
HexachJorobenzCTic me/L 0.1 ND ND ND ND
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TABLE 2-2. ANALYTICAL RESULTS FOR RCRA CHARACTERISTICS 
SURFACE IMPOUNDMENT SLUDGE SAMPLES 
JUNE 2 AND 3, 1994 AND SEPTEMBER 7, 1994 

CHARACTERISTICS UNITS EPA INORGANIC ALTERNATE 
REGULATORY MAG 

LEVEL 

I""itabilitv Of Flash Point < 140 No No 
Corrosivitv standard units 2 >= oH >=12.S No No 
Reactivitv NA NA No No 
Toxicity 

Vinyl Chloride mg.IL 0.2 ND ND 
1,1-Dichloroethene me.IL 0.7 ND ND 
Chloroform me.IL 6.0 ND ND 
1,2-Dichloroethane ml!/L 0.S ND ND 
2-Butanone mg.IL 200.0 ND ND 
Carbon Tetrachloride m2/L o.s ND ND 
Trichloroethene ml!/L 0.S ND ND 
Benzene mg.IL o.s ND ND 
T etrachloroethene mg.IL 0.7 ND ND 
Chlorobenzene ml!/L 100.0 ND ND 
Pyridine mg.IL s.o ND ND 
1,4-Dichlorobenzene m2/L 1.S ND ND 
2-Methylphenol ml!/L 200.0 ND ND 
3/4-Methylphenol mg.IL 200.0 ND .14 
Hexachloroethane m2/L 3.0 ND ND 
Nitrobenzene ml!/L 2.0 ND ND 
Hexachlorobutadiene mg.IL o.s ND ND 
2,4,6-Trichloroohenol m2/L 2.0 ND ND 
2 4 S-Trichlorophenol ml!/L 400.0 ND ND 
2 4-Dinitrotoluene m2/L 0.1 ND ND 
Hexachlorobenzene moll 0.1 ND ND 

• 

INORGANIC POLISmNG 
DUPLICATE PONDl 

No No 
No No 

No No 

ND ND 
ND ND 
ND ND 

ND ND 

ND ND 
ND ND 

ND ND 
0.0064 ND 

0.0071 ND 
0.012 ND 

ND ND 

ND ND 
ND ND 

ND ND 
ND ND 

ND ND 
ND ND 

ND ND 

ND ND 

ND ND 

ND ND 
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TABLE 2-2. ANALYTICAL RESULTS FOR RCRA CHARACTERISTICS 
SURFACE IMPOUNDMENT SLUDGE SAMPLES 
JUNE 2 AND 3,1994 AND SEPTEMBER 7,1994

CHARACTERISTICS UNITS EPA
REGULATORY

LEVEL

INORGANIC ALTERNATE
MAG

INORGANIC
DUPLICATE

POLISHING
POND 2

Pentachlorophenol mg/L 100.0 ND ND ND ND
Arsenic mg/L 5.0 0.13 ND ND ND
Barium mg/L 0.100 0.036 0.10 0.043 0.043
Cadmium mg/L 100.0 ND ND ND ND
Chromium mg/L 5.0 ND ND ND ND
Lead mg/L 5.0 0.088 ND ND ND
Mercury mg/L 0.2 ND ND ND ND
Selenium mg/L 1.0 ND ND ND ND
Silver me/L 5.0 ND ND ND ND

ro
I

VO Notes;
(1) ND • Not Detected at laboratofy reporting limit
(2) 3M Environmental Laboratory Report M1944 and M2921
(3) Sqitember 7,1994 samples only analyzed for flammability. The DOT 49 CFR, Appendix E, part 173, method was

used by the 3M Environmental Laboratory.
(4) Laboratory analysis, except as stated in (3), by Quanterra
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TABLE 2-2. ANALYTICAL RESULTS FOR RCRA CHARACTERISTICS 
SURFACEIMPOUNDMENTSLUDGESAMPLES 
JUNE 2 AND 3, 1994 AND SEPTEMBER 7, 1994 

CHARACTERISTICS UNITS EPA INORGANIC ALTERNATE 

REGULATORY MAG 
LEVEL 

Pentachlorophenol mg/L 100.0 ND ND 
Arsenic mv/L S.0 0.13 ND 
Barium mllfl 0.100 0.036 0.10 

Cadmium mg/L 100.0 ND ND 

Chromium mv/L s.o - ND ND 
Lead mv/L S.0 0.088 ND 
Mercury mg/L 0.2 ND ND 

Selenium mg/L 1.0 ND ND 
Silver mllfl s.o ND ND 

\0 Notes: 

(1) ND. Not Detected at laboratory reporting limit 

(2) 3M Environmental Laboratory Report Ml944 and M2921 

(3) September 7, 1994 samples only analyzed for flammability. The DOT 49 CFR, Appendix E, part 173, method was 

used by the 3M Environmental Laboratory. 

( 4) Laboratory analysis, except as stated in (3), by Quanterra 

• 

INORGANIC POLISHING 

DUPLICATE PONDl 

ND ND 

ND ND 
0.043 0.043 

ND ND 

ND ND 

ND ND 
ND ND 

ND ND 

ND ND 
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Report M2921). The DOT screening and test methods are located in the hazardous materials 

regulations (HMR), 49 CFR 173.124 and Appendix E.

The analytical results show that methyl ethyl ketone was detected above the method detection 

limit but below the Toxic Characteristic (TC) action level of200 mg/L in the sample collected from 

Polishing Pond #3. All other TC organics were not detected above the method detection limit in any 

sample. Barium was detected above the method detection limit in each sample collected, including 

the blank, but was well below the TC action level of 100 mg/L. All other TC metals were not 

detected above the method detection limit in any sample. The pH values for each sample are within 

the non-hazardous range for corrosivity (2 to 12.5 S.U.). All samples were found not to be reactive 

based on sulfide level, cyanide level, and water reactivity. Three surface impoundment samples were 

resampled on September 7, 1994 and reanalyzed using the DOT flammability test, as shown in Table 

2-2. The ignitability test was negative for all samples. Based on the analytical results, it has been 

determined that the sludges found in these sbc surface impoundments are not RCRA hazardous wastes 

by characteristic.

HISTORIC DATA

Several investigations and monitoring programs have been conducted at the facility which are 

described below. The data can be grouped into two general categories, RFI-related and not RFI- 

related, as discussed in the Executive Summary. A summary of the data is presented in Tables E-1 

and E-2.
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RFI-Related Data

In May 1987 sludge samples were collected from Polishing Pond #1, Polishing Pond #2, Mag 

(Inorganic Sludge Holding) Basin, and the Aerobic Digester. The samples were analyzed by EDI 

Engineering and Science. The laboratory report is presented in Appendix 5. The samples were 

analyzed for 40 CFR 261, Appendix Vm organic constituents, additional organics (in accordance 

with SW-846), and inorganic constituents (in accordance with SW-846 and 40 CFR 136) using the 

methods provided in the laboratory report. A summary of the detections are presented in Table 2-3. 

Volatile and semivolatile organics were detected in the sludge samples collected from the four ponds, 

except for the Aerobic Digester samples which did not result in the detection of volatile organics.

In 1989, 3M conducted an abbreviated RFT- style investigation to determine whether releases 

of hazardous constituents had occurred on the site. USEPA was notified in October 1989 of 3M's 

intention to conduct this work with some modifications. Groundwater, soil, and sludge samples were 

collected and analyzed from the wastewater treatment facility. Soil and groundwater investigations 

conducted by 3M in 1989 and 1990 were conducted in accordance with Contract Laboratory 

Procedures (CLP). The methods are specified in the following references.

1. U.S. Environmental Protection Agency. March 1983. Methods for Chemical 

Analysis of Waste Water and Wastes. EPA-600/4-79-020. Cincinnati, OH.

2. U.S. Environmental Protection Agency. April 1984. Test Methods for Evaluating 

Solid Waste. Physical/Chemical Methods. (SW-846); Washington. D.C.

3. U.S. Environmental Protection Agency. March 1986. Methods for Determination 

of Organic Compounds in Finished Drinking Water and Raw Source Water. 

Cincinnati, OH.
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TABLE 2-3. SXJMMARY OF SLUDGE SAMPLE DETECTIONS 
MAY 1987

COMPOUND UNITS POND#l
1580-2

POND #2 
1580-3

MAG
SLUDGE

1580-4

AEROBIC
DIGESTER

1580-5

APPENDIX Vm ANALYSIS

Acetaldehyde mg/kg 0.88 ND ND NE
Carbon Disulfide mg/kg ND 0.039 ND NE
Fluoride mg/kg 5300 5800 5600 1200

VOLATILE FRACTION

Benzene mg/kg 0.010 NE NE NE
Ethyl Benzene mg/kg 0.006 ND ND NE
Toluene mgAcg 0.017 1.0 0.007 NE
Xylene mg/kg 0.10 ND ND NE

BASE-NEUTRAL FRACTION

Bis(2-Ethyl Hexyl)Phthalate mg/kg ND 0.50 0.037 NE
Fluoranthene mg/kg ND 0.34 0.026 NE
Fluorene mg/kg ND 1.1 ND NE
Phenanthrene mg/kg 1.8 5.6 0.220 0.026
Pyrene mg/kg ND 0.53 ND NE

ACID FRACTION

Phenol mg/kg 1 ND ND 0.035 0.072
1

Notes:
(1) KD = not detected at reported method detection limit
(2) Laboratory analysis by EDI Engineering and Science
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0 .017 1.0 

0.10 NI:: 

NI 0.50 
ND 0.34 
ND 1.1 
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NI) ND 
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4. Federal Register. "Guidelines Establishing Test Procedures for the Analysis of 

Pollutants Under the Clean Water Act," 40 CFR, Part 136; Vol. 49, No. 209.

5. American Public Health Association, American Water Works Association, Water 

Pollution Control Federation. April 1985. Standard Methods for the Examination of 

Water and Wastewater. 16th edition. Washington, D.C.

Samples were taken and stored using appropriate tools and containers. Required 

preservatives were used, samples were shipped in accordance with requirements, and analyses were 

conducted within the specified holding times. Full chain-of-custody documentation was prepared. 

Both field duplicates and laboratory duplicates were collected and analyzed. Method spikes and 

travel blanks were also collected.

Analyses included the full 40 CFR 264, Appendix IX parameters, except dioxins and fiirans, 

and additional characteristic data. Data were also obtained on aluminum (Al), alkalinity, hardness, 

boron (B), calcium (Ca), chloride, fluoride, iron (Fe), magnesium (Mg), manganese (Mn), nitrate, 

potassium (K), silica, sodium (Na), strontium (Sr), and sulfates. The results were summarized in a 

report submitted to USEPA, Region 5 in November 1990. Summary tables and the laboratory report 

are provided in Appendix 6.

The results showed that there were no volatile organics (Method 624), semi-volatile organics 

(Method 625), organochlorine pesticides or polychlorinated biphenyls (PCBs) (Method 608), or 

herbicides (Method 615) present in any of the samples tested.

Both barium and strontium were detected in most of the well samples indicating a natural 

background condition. Cobalt was detected in MW 1-88 at a concentration of 0.077 mg/L. Cobalt 

was not detected in any of the other wells.
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Nickel was also detected in both MW 1-88 and MW 8-90 at concentrations of 0.13 mg/L, 

which is only slightly above the detection level. This concentration is less than the 0.150 mg/L 

Recommended Allowable Limit (from the USEPA Office of Drinking Water, Final Health Advisory, 

March 31, 1987). Slightly elevated levels of zinc were also detected in these two wells just above 

detection levels.

Cyanide was detected in sbc of the monitoring wells in the vicinity of the Wastewater 

Treatment Plant Area. The concentrations were all below the Maximum Contaminant Level Goal 

(MCLG) and the Maximum Contaminant Level (MCL) of 0.1 mg/L recently proposed by USEPA.

With respect to water quality parameters, the iron and manganese concentrations in MW 1-88 

were slightly above detection limits. The fluoride concentrations were also above site background 

conditions in MW 3-90 and MW 8-90 at concentrations of 4.3 and 3.2 mg/L, respectively. The 

fluoride concentration in MW 3-90 was just slightly above the 4.0 mg/L MCL. Elevated nitrate 

concentrations were detected in several of the monitoring wells for several years, apparently due to 

a fertilizer plant south of the 3M site.

With the exception of the nitrate, the source of which is discussed above, none of the wells 

located within the SIA showed elevated concentrations of any hazardous constituent or water quality 

parameters.

The results of the analysis of soil samples showed that there were no volatile organics 

(Method 624), semivolatile organics (Method 625), organochlorine pesticides/PCBs (Method 608), 

or herbicides (Method 615) present in any of the samples tested. With the exception of sample 

location 14 at 2.5 feet, none of the samples collected had above background concentrations of any 

other constituents. The concentrations of a number of constituents (arsenic, barium, cobalt, total
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chromium, lead, strontium, vanadium, and zinc) in the same sample were slightly elevated above 

background. The sample taken at this same location 14 at 5 feet does not show values above 

background for any of these constituents.

Not RFI-Related Data

The Cordova facility has collected data on the treated effluent as part of Discharge Monitoring 

Reports (DMRs) required by the NPDES permit and special studies. A summary of the DMR data 

for priority pollutants found in the effluent from March 1992 to the present is shown in Table 2-4. 

The samples are collected from the effluent of Polishing Pond #3 prior to discharge through the 

permitted outfall.

In March 1993, wastewater samples were collected from three polishing ponds and analyzed 

under a special program to evaluate the ponds with respect to the universal treatment standard 

promulgated on September 19, 1994 (59 FR 47982). Initial grab and 24-hour composite samples 

were collected. The samples were analyzed for hazardous waste code F039 constituents and general 

inorganics using SW846 methods. The detections are summarized in Table 2-5 and the laboratory 

report is provided in Appendix 7. Acetone was detected in the initial grab but not the composite 

samples. Creosol was detected in two composite samples. Acetophenone, barium, and zinc were 

detected in one composite sample. Nickel was detected in three composite samples.

In 1991, 3M began a program to collect and analyze samples of wastewater entering 

Equalization Basin II from the Primary Settler for benzene. The program was developed in response 

to the TC Rule, promulgated on March 29, 1990 (55 FR 11798). In July 1994, an on-ground tank 

was constructed, and wastewater was directed through this tank (Equalization Tank I) prior to
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TABLE 2^. SUMMARY OF NPDES DISCHARGE MONITORING - PRIORITY POLLUTANTS

2-16

POLLUTANT (ng/L)

DATE METHYLENE PHENANTHRENE TOLUENE 2,4-DIMETHYL
CHLORIDE PHENOL

Jan-92
Feb-92 10 2a
Mar-92 8 18 10 8
Apr-92 12 3,2

May-92 180, IOC 1
Oct-92

Nov-92 18
Dec-92
Jan-93 6
Feb-93 21
Mar-93 4,4
Apr-93 12 2,2
May-93 24 2,1
Jun-93 12 1
Jul-93 33,25 1,1

Aug-93 11,4
Sep-93 4,3
Oct-93 2,2.9

Nov-93
Dec-93
Jan-94 10,6
Feb-94 6,9 12,10
Mar-94 50,46 2.3, 1.8
Apr-94 11 1.4, 1.2
May-94 1.1, 1.7
Jun-94 160,120 1.6
Jul-94

Aug-94
Sep-94 160,19C
Oct-94 100, lie 1.5

Nov-94 61,4C
Dec-94 6.4 7 1.3,1.2
Jan-95 11,9
Feb-95 46, 3‘. 9 1.1

Mar-95 15,2.5 20
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Feb-94 6, S 12, IC 

Mar-94 50, 46 2.3, 1.~ 

Apr-94 11 1.4, 1.2 
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Jan-95 11 , 9 

Feb-95 46, 35 9 1.1 

Mar-95 15, 2.9 20 
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TABLE 2-4. SUMMARY OF NPDES DISCHARGE MONITORING - PRIORITY POLLUTANTS

POLLUTANT (ngflL)

DATE BENZENE ETHYL BENZENE XYLENE ANTHRACENE

Jan-92
Feb-92 9.11
Mar-92 1.1 10 6, 63
Apr-92 7 30

May-92
Oct-92 2

Nov-92
Dec-92
Jan-93 1
Feb-93
Mar-93 6.7
Apr-93
May-93
Jun-93 6
Jul-93

Aug-93
Sep-93
Oct-93

Nov-93
Dec-93
Jan-94
Feb-94
Mar-94 1.1
Apr-94 1.1

May-94 1.2 4, 5.2
Jun-94
Jul-94

Aug-94
Sep-94
Oct-94 2.6, 1.'

Nov-94 1.1
Dec-94
Jan-95 1.4,1.2
Feb-95 1.8, 1.5
Mar-95
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Apr-93 

May-93 
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TABLE 2-4. SUMMARY OF NPDES DISCHARGE MONITORING - PRIORITY POLLUTANTS

POLLUTANT ((ig/L)

DATE ISOPHRONE 1,1,2-TRICHLORO- DIETHYL 1,1-DICHLORO-
ETHANE PTHALATE ETHANE

Jan-92 91
Feb-92
Mar-92 27
Apr-92

May-92
Oct-92

Nov-92
Dec-92
Jan-93
Feb-93
Mar-93
Apr-93

May-93 8
Jun-93 3
Jul-93

Aug-93 2.^
Sep-93
Oct-93

Nov-93
Dec-93
Jan-94
Feb-94
Mar-94
Apr-94
May-94
Jun-94
Jul-94

Aug-94
Sep-94
Oct-94 1.1

Nov-94
Dec-94 42
Jan-95
Feb-95
Mar-95
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TABLE 2-4. SUMMARY OF NPDES DISCHARGE MONITORING - PRIORITY POLLUTANTS

POLLUTANTS (ng/L)

DATE BIS (2-ETHYL- CHLORO- OBLOROETHANE
HEXYL) PTHALATE METHANE

Jan-92
Feb-92
Mar-92
Apr-92
May-92
Oct-92

Nov-92
Dec-92
Jan-93
Feb-93
Mar-93
Apr-93

May-93
Jun-93
Jul-93

Aug-93
Sep-93
Oct-93

Nov-93
Dec-93
Jan-94
Feb-94
Mar-94 21
Apr-94 16
May-94
Jun-94 8
Jul-94 32

Aug-94 29
Sep-94 7
Oct-94 5 4.2

Nov-94 17
Dec-94 19 4.9, 3.f 5.2, 6.e
Jan-95 13 2.1 2.1

Feb-95 6.4 5,6.^

Mar-95 45 4.8.3.: 7.2, 5.2
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TABLE 2-4. SUMMARY OF NPDES DISCHARGE MONITORING - PRIORITY POLLUTANTS

POLLUTANTS (fig/L)

DATE 1.2-DIPHENYL-
HYDRAZINE

BENIDINE MEK
(2-BUTANONE)

ACETONE

Jan-92
Feb-92
Mar-92
Apr-92 67 5200,4800

May-92 150,76 150, 76
Oct-92 970

Nov-92 990, IlOo'

Dec-92 67 16200, 5800
Jan-93 2000, 2200
Feb-93 1000, 800
Mar-93 5700,4800
Apr-93 15000, 6100
May-93 2100,2300
Jun-93 3400,290
Jul-93

Aug-93
Sep-93 990, 900
Oct-93 2000,2400

Nov-93 220,1500
Dec-93 5600, 7900
Jan-94 69 5400,5100
Feb-94 7 8300,6900
Mar-94 160 6600, 5000
Apr-94 7000, 6500

May-94
Jun-94 5700,4100
Jul-94 2700, 5000

Aug-94 3000,2100

Sep-94 1100 (CE), 820 (Q)
Oct-94 5200, 3800 (CE)

Nov-94 69,150 (Q)
Dec-94 240 (Q) 4500,4100 (Q)
Jan-95 4000.4600 (Q)
Feb-95 400 3900, 3800 (Q)
Mar-95 3200, 3200 fO)
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• TABLE 2-4 . SUMMARY OF NPDES DISCHARGE MONITORING - PRIORITY POLLUTANTS 

POLLUTANTS (µg/L) 

DATE 1,2-DIPHENYL- BENIDINE MEK ACETONE 

HYDRAZINE (2-BUTANONE) 

Jan-92 

Feb-92 

Mar-92 

Apr-92 67 5200,4800 

May-92 150, 76 150, 76 

Oct-92 970 

Nov-92 990, ll00 

Dec-92 67 16200,5800 

Jan-93 2000, 2200 

Feb-93 1000, 800 

Mar-93 5700,4800 

Apr-93 15000,6100 

May-93 2100,2300 

• Jun-93 3400,290 

Jul-93 

Aug-93 

Sep-93 990,900 

Oct-93 2000,2400 

Nov-93 220, 1500 

Dec-93 5600, 7900 

Jan-94 69 5400, 5100 

Feb-94 7 8300,6900 

Mar-94 160 6600,5000 

Apr-94 7000,6500 

May-94 

Jun-94 5700,4100 

Jul-94 2700, 5000 

Aug-94 3000, 2100 

Sep-94 1100 (CE), 820 (Q) 

Oct-94 5200, 3800 (CE) 

Nov-94 69, 150 (Q) 

Dec-94 240 (Q) 4500, 4100 (Q) 

Jan-95 4000, 4600 (Q) 

Feb-95 400 3900, 3800 (Q) 

Mar-95 3200 3200 (0) 
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TABLE 2-4. SUMMARY OF NPDES DISCHARGE MONITORING - PRIORITY POLLUTANTS

POLLUTANTS (ng/L)

DATE ISOPROPANOL THF TERT-BUTANOL 2-METHYL-
PHENOL

Jan-92
Feb-92
Mar-92
Apr-92

May-92
Oct-92 240 160,130 1400,1700

Nov-92 6

Dec-92 1200,210
Jan-93 50
Feb-93
Mar-93 1000,600
Apr-93 340, 6800
May-93 220,230 150, 210 9500,13000
Jun-93 430 390,240
Jul-93 190, 150 15900,2800

Aug-93
Sep-93 74, 85 110,130
Oct-93 460,450 97, 98 1300,2800

Nov-93 280, 300
Dec-93 2000,12000 72,200
Jan-94 1300, 1300 190,230
Feb-94 420, 540 230, 220
Mar-94 2000,760 240.220 170,170

Apr-94 300,460
May-94 210,220 1700,2700

Jun-94 230,250 290,200
Jul-94 77,170 120,120 4000, 3500

Aug-94 470,420 300,260
Sep-94
Oct-94 220,420 (CE) 5000 (CE) 8000, 8000 (CE)

Nov-94 510, 360 (Q) 3300.3900 (Q)
Dec-94 770 (Q) 250,190 (Q) 270, 520 (Q)
Jan-95 350, 570 160, 150 (Q) 3300,4200 (Q)
Feb-95 410,430 (Q)
Mar-95 1000.1500 (0) 270, 270 (0) 12000,11000 (0)
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• TABLE 2-4. SUMMARY OF NPDES DISCHARGE MONITORING - PRIORITY POLLUTANTS 

POLLUTANTS (µg/L) 

DATE ISOPROPANOL THF TERT-BUTANOL 2-METHYL-

PHENOL 

Jan-92 

Feb-92 

Mar-92 

Apr-92 

May-92 

Oct-92 240 160, 130 1400, 1700 

Nov-92 6 

Dec-92 1200, 210 

Jan-93 50 

Feb-93 

Mar-93 1000,600 

Apr-93 340,6800 

May-93 220,230 150,210 9500, 13000 

• Jun-93 430 390,240 

Jul-93 190,150 15900,2800 

Aug-93 

Sep-93 74, 85 110, 130 

Oct-93 460,450 97,98 1300, 2800 

Nov-93 280,300 

Dec-93 2000, 12000 72,200 

Jan-94 1300, 1300 190,230 

Feb-94 420,540 230,220 

Mar-94 2000, 760 240,220 170,170 

Apr-94 300,460 

May-94 210,220 1700,2700 

Jun-94 230,250 290,200 

Jul-94 77,170 120, 120 4000,3500 

Aug-94 470,420 300,260 

Sep-94 

Oct-94 220, 420 (CE) 5000 (CE) 8000, 8000 (CE) 

Nov-94 510,360 (Q) 3300, 3900 (Q) 

Dec-94 770 (Q) 250, 190 (Q) 270,520 (Q) 

Jan-95 350,570 160, 150 (Q) 3300, 4200 (Q) 

Feb-95 410,430 (Q) 

Mar-95 1000. 1500 (0) 270,270 (0) 12000 11000 (0) 
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TABLE 2-4. SUMMARY OF NPDES DISCHARGE MONITORING - PRIORITY POLLUTANTS

POLLUTANTS (jigA.)

DATE CARSAZOLE ETHYL ETHER XYLENE 1,3,5-TRIMETHYL-
BENZENE

Jan-92
Feb-92
Mar-92
Apr-92

May-92
Oct-92

Nov-92 7
Dec-92
Jan-93 12
Feb-93
Mar-93
Apr-93
May-93
Jun-93
Jul-93

Aug-93
Sep-93 5 13
Oct-93

Nov-93 18 11 20 9,6
Dec-93 25,29 17 8,7

Jan-94 17,12
Feb-94
Mar-94
Apr-94
May-94 4, 5.2
Jun-94 8.5,4.8
Jul-94

Aug-94 3.3,4.1
Sep-94 75.130 16.3 (Q)
Oct-94 190,230 (Q)

Nov-94 170,240 (Q) 33.3 (CE)
Dec-94 1400, 970 (Q)
Jan-95 580,450 (Q)
Feb-95 2900,2800 (Q)
Mar-95 2700, 2100(0)
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• TABLE 2-4. SUMMARY OF NPDES DISCHARGE MONITORING - PRIORITY POLLUTANTS 

POLLUTANTS (µg/L) 

DATE CARBAZOLE ETHYLETHER XYLENE 1,3,5-TRIMETHYL-
BENZENE 

Jan-92 

Feb-92 

Mar-92 

Apr-92 

May-92 

Oct-92 

Nov-92 7 

Dec-92 

Jan-93 12 

Feb-93 

Mar-93 

Apr-93 

May-93 

• Jun-93 

Jul-93 

Aug-93 

Sep-93 5 13 

Oct-93 

Nov-93 18 11 20 9,6 

Dec-93 25, 29 17 8,7 

Jan-94 17, 12 

Feb-94 

Mar-94 

Apr-94 

May-94 4, 5.2 

Jun-94 8.5, 4.8 

Jul-94 

Aug-94 3.3, 4 .1 

Sep-94 75, 130 16.3 (Q) 

Oct-94 190, 230 (Q) 

Nov-94 170, 240 (Q) 33.3 (CE) 

Dec-94 1400, 970 (Q) 

Jan-95 580, 450 (Q) 

Feb-95 2900, 2800 (Q) 

Mar-95 2700. 2100 (0) 
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TABLE 2-4. SUMMARY OF NPDES DISCHARGE MONITORING - PRIORITY POLLUTANTS

POLLUTANTS (fig/L)

DATE 1,2,4-TRIMETHYL-
BENZENE

1,2-DICHLORO-
BENZENE

DIMETHYL
DISULFIDE

ETHANOL

Jan-92
Feb-92
Mar-92
Apr-92
May-92
Oct-92

Nov-92
Dec-92
Jan-93
Feb-93
Mar-93
Apr-93
May-93
Jun-93
Jul-93

Aug-93
Sep-93
Oct-93

Nov-93 4,8
Dec-93 U 2
Jan-94
Feb-94
Mar-94
Apr-94
May-94 14
Jun-94 1
Jul-94

Aug-94
Sep-94
Oct-94 10000, 14000 (CE)

Nov-94 14000,14000(Q)

Dec-94 4600, 8400 (Q)
Jan-95
Feb-95 6900, 6300 (Q)
Mar-95 9600, 6700 (0)
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• TABLE 2-4. SUMMARY OF NPDES DISCHARGE MONITORING - PRIORITY POLLUTANTS 

POLLUTANTS (µg/L) 

DATE 1,2,4-TRIMETHYL- 1,2-DICHLORO- DIMETHYL ETHANOL 

BENZENE BENZENE DISULFIDE 

Jan-92 

Feb-92 

Mar-92 

Apr-92 

May-92 

Oct-92 

Nov-92 

Dec-92 

Jan-93 

Feb-93 

Mar-93 

Apr-93 

May-93 

• Jun-93 

Jul-93 

Aug-93 

Sep-93 

Oct-93 

Nov-93 4,8 

Dec-93 1,2 2 

Jan-94 

Feb-94 

Mar-94 

Apr-94 

May-94 14 

Jun-94 l 

Jul-94 

Aug-94 

Sep-94 

Oct-94 10000, 14000 (CE) 

Nov-94 14000, 14000 (Q) 

Dec-94 4600, 8400 (Q) 

Jan-95 

Feb-95 6900, 6300 (Q) 

Mar-95 9600 6700 (0) 
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TABLE 2-4. SUMMARY OF NPDES DISCHARGE MONITORING - PRIORITY POLLUTANTS

POLLUTANTS (figA-)

DATE 4-METHYL-
2-PENTANONE

NAPHTHALENE N-BUTANOL

Jan-92
Feb-92
Mar-92
Apr-92
May-92
Oct-92

Nov-92
Dec-92
Jan-93
Feb-93
Mar-93
Apr-93

May-93
Jun-93
Jul-93

Aug-93
Sep-93
Oct-93

Nov-93
Dec-93
Jan-94
Feb-94
Mar-94
Apr-94

May-94
Jun-94
Jul-94

Aug-94
Sep-94
Oct-94

Nov-94
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• TABLE 2-4. SUMMARY OF NPDES DISCHARGE MONITORING - PRIORITY POLLUTANTS 

POLLUTANTS (µg/L) 

DATE 4-METIIYL- NAPHTHALENE N-BUTANOL 

2-PENTANONE 

Jan-92 

Feb-92 

Mar-92 

Apr-92 

May-92 

Oct-92 

Nov-92 

Dec-92 

Jan-93 

Feb-93 

Mar-93 

Apr-93 

May-93 

• Jun-93 

Jul-93 

Aug-93 

Sep-93 

Oct-93 

Nov-93 

Dec-93 

Jan-94 

Feb-94 

Mar-94 

Apr-94 

May-94 

Jun-94 

Jul-94 

Aug-94 

Sep-94 

Oct-94 

Nov-94 
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TABLE 2-4. SUMMARY OF NPDES DISCHARGE MONITORING - PRIORITY POLLUTANTS

POLLUTANTS (pg/L)

DATE 4-METHYL-
2-PENTANONE

NAPHTHALENE N-BUTANOL

Dec-94 1710, 390 (Q)
Jan-95 19.17 (Q)
Feb-95 14,19 (Q)
Mar-95 19,22 (0) 160, 170 (0)

NOTES:
(1) Q = Quantitated using response factor from continuing calibration standard
(2) CE = Quantitated using response factor from continuing calibration standard

but estimated due to levels above linear range of calibration curve
(3) Laboratory analysis conducted by
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TABLE 2-4. SUMMARY OF NPDES DISCHARGE MONITORING - PRIORilY POLLUTANTS 

POLLUTANTS (µg/L) 

DATE 4-METHYI.,. NAPHlHALENE 

2-PENTANONE 

Dec-94 1710, 390 (Q) 

Jan-95 19, 17(Q) 

Feb-95 14, 19 (Q) 

Mar-95 19, 22 (0) 

NOTES: 

(1) Q = Quantitated using response factor from continuing calibration standard 

(2) CE= Quantitated using response factor from continuing calibration standard 

but estimated due to levels above linear range of calibration curve 

(3) Laboratory analysis conducted by 
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160, 170 (0) 
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TABLE 2-5. SUMMARY OF ANALYTICAL DETECTIONS FOR POLISHING PONDS 
MARCH 2,1993

ro<n

REPORT POND n REPORT POND #2 REPORT POND #3
PARAMETER UNITS LIMIT INFLUENT LIMIT INFLUENT LIMIT INFLUENT

24-HOUR INITUL GRAB 24-HOUR INITIAL GRAB 24-HOUR INITUL GRAB
COMPOSITE COMPOSITE COMPOSITE

027907-0001-SA 027907-0004-SA 027907-0002-SA 027907-0005-SA 027907-0003-SA 027907-0006-SA

GENERAL INORGANICS

Total Organic Caitxin (TOC) mg/L I.O 68.3 75.9 1.0 64.6 56.6 1.0 47.1 52.1
Total Fluoride mg/L 0.20 47.2 ND 0.20 38.6 ND 0.20 36.4 ND
Total Suspended Solids (TSS) mg/L 5.0 93.0 ND 5.0 65.0 ND 5.0 44.0 ND

VOLATILE ORGANICS

Acetone 1 i ug/L 1 2.00011 ND1 26.0001 2.5001 ND1 26.0001 5.0001 ND1 58.000

SEMIVOLATILE ORGANICS

o-Cresol FB/L 10 24 ND 10 11 ND ND1 ND
Acetophenone Ug/L ND ND 10 14 ND nS1 ND

METALS

Barium mg/L ND ND 0.010 0.011 ND ND ND
Nickel mg/L 0.040 0.064 ND 0.040 0.17 ND 0.040 0.17 ND
Zinc mg/L ND ND 0.020 0.026 ND ND ND

Notes:
(1) ND = not detected at reported method detection limit
(2) Laboratoiy analysis by Enseco

N 
I 

N 

°' 

• 
TABLE l-5. SUMMARY OF ANALYTICAL DETECTIONS FOR POLISHING PONDS 

MARCH l, 1993 

REPORT 
PARAMETER UNITS 

GENERAL INORGANICS 

Total Or2anic Carbon (TOC) ml1/L 
Total Fluoride ml1/L 
Total Susnended Solids ITSS) ml1/L 

VOLATILE ORGANICS 

Acetone 110/T 

SEMIVOLA TILE ORGANICS 

o-Cresol IH!/L 

Acetophenone 110/T 

METALS 

Barium ml!!l 
Nickel mo/T 
Zinc m"/T 

Notes: 
(I) ND= not detected at reported method detection limit 
(2) Laboratory analysis by Enscco 

LIMIT 

1.0 
0.20 
5.0 

2 000 

10 

0.040 

POND#t 
INFLUENT 

14-HOUR INITIAL GRAB 
COMPOSITE 

017907-0001-SA 027907-0004-SA 

68.3 75.9 
47.2 ND 
93.0 ND 

NO 26 000 

24 ND! 
Nil NDI 

NI NC 
0.064 ND 

NC ND 

• • 
REPORT POND#l REPORT POND#J 

LIMIT INFLUENT LIMIT INFLUENT 
14-HOUR INITIAL GRAB 14-HOUR INITIAL GRAB 

COMPOSITE COMPOSITE 
027907..0002-SA 027907..0005-SA 027907-0003-SA 027907-0006-SA 

1.0 64.6 56.6 1.0 47.l 52.1 
0.20 38.6 ND 0.20 36.4 NC 

5.0 65.0 NC 5.0 44.0 NC 

2 500 NOi 26 000 5 000 NO 58.000 

10 II ND! ND! NC 
10 14 NI) NI) NI 

0.010 0.011 NC NC NC 
0.040 0.17 ND 0.040 0.17 NC 
0.020 0.026 NI NC NC 



flowing into Equalization Basin II. The sample collection point was moved to the effluent of 

Equalization Tank 1 since this was the influent to Equalization Basin II. The results are summarized 

in Table 2-6 (primary settler effluent) and Table 2-7 (Equalization Tank 1 effluent), and the laboratory 

reports are provided in Appendix 8. Benzene was detected in samples collected from the Primary 

Settler from July 1991 through April 1992. All detections were less than the TC level of 0.5 mg/L 

for benzene. Since that time, benzene has not been detected in the influent to Equalization Basin n.

In response to data indicating that the wastewater entering Equalization Basin II was a 

characteristic hazardous waste due to benzene, 3M initiated an interim status groundwater monitoring 

program in 1991 as specified in 40 CFR 265.90. Two wells were installed (MW 1-91 and MW 2-91) 

and used in conjunction with to two existing wells (MW 4-90, background, and MW 7-90). These 

four wells were used in the interim status groundwater monitoring program. The well locations are 

shown in Figure 2-2.

On October 8, 1992, the first semi-annual sampling event for indicator parameters was 

conducted. The indicator parameters are total organic carbon (TOC), pH, specific conductivity, and 

total organic halides (TOX). The statistical analysis of the data indicated that there may have been 

a statistically significant change in pH levels in the monitoring wells when compared to the pH levels 

in the background database. A Groundwater Assessment Plan was submitted to USEPA, Region 5 

in July 1993 and is provided in Appendix 9. Under the Groundwater Assessment Plan, semi-annual 

monitoring continued until the approval of closure, groundwater flow direction was evaluated, river 

elevation was evaluated to determine whether it had an impact on flow direction, and a new 

background database was developed. Results were submitted to USEPA, Region 5 by March 1, 1994 

and again in 1995, as presented in Appendbc 9.
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• flowing into Equalization Basin II. The sample collection point was moved to the effluent of 

Equalization Tank 1 since this was the influent to Equalization Basin II. The results are summarized 

in Table 2-6 (primary settler effluent) and Table 2-7 (Equalization Tank 1 effluent), and the laboratory 

reports are provided in Appendix 8. Benzene was detected in samples collected from the Primary 

Settler from July 1991 through April 1992. All detections were less than the TC level of 0.5 mg/L 

for benzene. Since that time, benzene has not been detected in the influent to Equalization Basin II. 

In response to data indicating that the wastewater entering Equalization Basin II was a 

characteristic hazardous waste due to benzene, 3M initiated an interim status groundwater monitoring 

program in 1991 as specified in 40 CFR 265.90. Two wells were installed (MW 1-91 and MW 2-91) 

and used in conjunction with to two existing wells (MW 4-90, background, and MW 7-90). These 

four wells were used in the interim status groundwater monitoring program. The well locations are 

• shown in Figure 2-2. 

• 

On October 8, 1992, the first semi-annual sampling event for indicator parameters was 

conducted. The indicator parameters are total organic carbon (TOC), pH, specific conductivity, and 

total organic halides (TOX). The statistical analysis of the data indicated that there may have been 

a statistically significant change in pH levels in the monitoring wells when compared to the pH levels 

in the background database. A Groundwater Assessment Plan was submitted to USEP A, Region 5 

in July 1993 and is provided in Appendix 9. Under the Groundwater Assessment Plan, semi-annual 

monitoring continued until the approval of closure, groundwater flow direction was evaluated, river 

elevation was evaluated to determine whether it had an impact on flow direction, and a new 

background database was developed. Results were submitted to USEP A, Region 5 by March 1, 1994 

and again in 1995, as presented in Appendix 9 . 
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TABLE 2-6. RESULTS OF MONTHLY BENZENE TCLP 
ANALYSIS OF EQUALIZATION BASIN II 
INFLUENT (1)

DATE
BENZENE

CONCENTRATION
(mg/L)

30-May-91 < 0.01
OI-Jul-91 0.01
29-Jul-91 0.015

12-Aug-91 0.009
23-Sep-91 0.022
28-Oct-91 0.02
19-Dec-92 0.01
27-Jan-92 0.03
27-Feb-92 0.04
25-Mar-92 0.03
28-Apr-92 0.03

27-May-92 0.01
29-Jun-92 < 0.1
24-Jul-92 < 0.1

21-Sep-92 < 0.1
28-Oct-92 < 0.05

30-NOV-92 < 0.1
14-Dec-92 < 0.5
18-Jan-93 < 0.1

28-Apr-93 < 0.1
05-Oct-93 < 0.2

03-NOV-93 < 0.1
02-Dec-93 < 0.2

Notes:
(1) Samples collected from the primary settler which is the influent to Equalization Basin II during this time period
(2) "<" indicates that benzene was not detected above the method detection limit (MDL)
(3) TCLP = toxic characteristic leaching procedure
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TABLE 2-6. RESULTS OF MONTHLY BENZENE TCLP 
ANALYSIS OF EQUALIZATION BASIN II 
INFLUENT (1) 

BENZENE 
DATE CONCENTRATION 

(mg,'L) 

30-May-91 < 0.01 

01-Jul-91 0.01 

29-Jul-91 0.015 

12-Aug-91 0.009 

23-Sep-91 0.022 

28-0ct-91 0.02 

19-Dec-92 0.01 

27-Jan-92 0.03 

27-Feb-92 0.04 

25-Mar-92 0.03 

28-Apr-92 0.03 

27-May-92 0.01 

29-Jun-92 < 0.1 

24-Jul-92 < 0.1 

21-Sep-92 < 0.1 

28-0ct-92 < 0.05 

30-Nov-92 < 0.1 

14-Dec-92 < 0.5 

18-Jan-93 < 0.1 

28-Apr-93 < 0.1 

05-0ct-93 < 0.2 

03-Nov-93 < 0.1 

02-Dec-93 < 0.2 

Notes: 

(1) Samples collected from the primary settler which is the influent to Equalization Basin II during this time period 

(2) "<" indicates that benzene was not detected above the method detection limit (MDL) 

(3) TCLP = toxic characteristic leaching procedure 
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TABLE 2-7. RESULTS OF MONTHLY BENZENE TCLP ANALYSIS 
OF EQUALIZATION BASIN H INFLUENT (1)

DATE
BENZENE

CONCENTRATION
(mg/L)

03-Jan-94 < 0^
04-Feb-94 < 0.1
Ol-Mar-94 < 0.001
06-Apr-94 < 0.1

03-May-94 < 0.1
OI-Jun-94 < 0.05
05-Jul-94 < 0.10

01-Aug-94 < 0.10

Notes:
(1) Samples collected from Equalization Tank I which is the influent to Equalization Basin II during this time period
(2) "<" indicates that benzene was not detected above the method detection limit (MDL)
(3) TCLP = toxic characteristic leaching procedure
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TABLE 2-7. RESULTS OF MONTHLY BENZENE TCLP ANALYSIS 
OF EQUALIZATION BASIN Il INFLUENT (1) 

BENZENE 
DATE CONCENTRATION 

(mg/L) 

03-Jan-94 < 0.2 

04-Feb-94 < 0.1 

0l-Mar-94 < 0.001 

06-Apr-94 < 0.1 

03-May-94 < 0.1 

01-Jun-94 < 0.05 

05-Jul-94 < 0.10 

0l -Aug-94 < 0.10 

Notes: 

(1) Samples collected from Equaliz.ation Tank I which is the influent to Equaliz.ation Basin II during this time period 

(2) "<" indicates that benzene was not detected above the method detection limit (MDL) 

(3) TCLP = toxic characteristic leaching procedure 
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A summary of the indicator parameter results is provided in Tables 2-8 through 2-11. From 

October 1992 until March 1995, the pH samples collected from the three monitoring wells ranged 

from 6.5 S.U. to 8.0 S.U.; the specific conductivity ranged from 285 to 811 pmhos/cm; the TOC 

ranged from 2.6 mg/L to 17.5 mg/L; and the TOX ranged from not detected to 1.42 mg/L.

In 1994, Equalization Basin II was closed in accordance with a RCRA Closure Plan approved 

by USEPA, Region 5. The basin has not been used since that time. The closure entailed collecting 

groundwater samples from four wells, collecting facility water samples, collecting sludge samples, 

removing wastewater from the basin, removing and disposing of sludge, cleaning the basin walls, and 

collecting wall rinsate samples. Sludge samples were collected and analyzed using SW-846 methods. 

The detections are summarized in Table 2-12.

Samples were collected from one background (MW 4-90) and three monitoring wells (MW 

7-90, MW 1-91, and MW 2-91) in the vicinity of the basin. Wells 4-90 and 7-90 are also a part of 

the RFl to be conducted at the facility. The samples were analyzed by PACE Laboratory for 40 CFR 

264, ^pendbc DC constituents using SW-846 methods. Method 8240 was used for volatile analysis. 

Method 8270 was used for semivolatile analysis. Method 8080 was used for analysis of PCBs. 

Method 6010 was used for analysis of metals. Method 7470 was used for the analysis of mercury.

The results also indicated that no constituents, other than xylene, were detected in the 

groundwater samples from all four wells, as shown in the summary of detections presented in Table 

2-13. The laboratory report is provided in Appendbc 10. Xylene was detected in the sample collected 

from MW 1-91 at 8.1 pg/L with a PACE Reporting Limit of 5 pg/L. The Practical Quantification 

Limit (PQL), as specified in 40 CFR 264, Appendix IX, is 5 pg/L. The USEPA, Region 5, Data 

Quality Level (DQL) for xylene is 1,900 pg/L. Therefore, the concentration of xylene in the
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• A summary of the indicator parameter results is provided in Tables 2-8 through 2-11. From 

October 1992 until March 1995, the pH samples collected from the three monitoring wells ranged 

from 6.5 S.U. to 8.0 S.U.; the specific conductivity ranged from 285 to 811 µmhos/cm; the TOC 

ranged from 2.6 mg/L to 17.5 mg/L; and the TOX ranged from not detected to 1.42 mg/L. 

In 1994, Equaliz.ation Basin II was closed in accordance with a RCRA Closure Plan approved 

by USEPA, Region 5. The basin has not been used since that time. The closure entailed collecting 

groundwater samples from four wells, collecting facility water samples, collecting sludge samples, 

removing wastewater from the basin, removing and disposing of sludge, cleaning the basin walls, and 

collecting wall rinsate samples. Sludge samples were collected and analyzed using SW-846 methods. 

The detections are summarized in Table 2-12. 

Samples were collected from one background (MW 4-90) and three monitoring wells (MW 

• 7-90, MW 1-91, and MW 2-91) in the vicinity of the basin. Wells 4-90 and 7-90 are also a part of 

the RFI to be conducted at the facility. The samples were analyzed by PACE Laboratory for 40 CFR 

264, Appendix IX constituents using SW-846 methods. Method 8240 was used for volatile analysis. 

Method 8270 was used for semivolatile analysis. Method 8080 was used for analysis of PCBs. 

Method 6010 was used for analysis of metals. Method 7470 was used for the analysis of mercury. 

• 

The results also indicated that no constituents, other than xylene, were detected in the 

groundwater samples from all four wells, as shown in the summary of detections presented in Table 

2-13 . The laboratory report is provided in Appendix 10. Xylene was detected in the sample collected 

from MW 1-91 at 8.1 µg/L with a PACE Reporting Limit of 5 µg/L. The Practical Quantification 

Limit (PQL), as specified in 40 CFR 264, Appendix IX, is 5 µg/L. The USEPA, Region 5, Data 

Quality Level (DQL) for xylene is 1,900 µg/L. Therefore, the concentration of xylene in the 
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TABLE 2-». INTERIM STATUS GROUNDWATER MONITORING PROGRAM DATA - pH

NOTES:
(1) N/A = Not Applicable, because Coefficient of Variance > l.OO
(2) NA = Not Analyzed or Not ^iplicable 
p) Laboratory anal^is conducted by PACE

pH (units)

DATE DESCRIPTION WELL 4-90 WELL 7-90 WELL 1-91 WELL 2-91 WELLS-94 WELL 6-94
(background)

FIRST 1992 SEMIANNUAL SAMPUNG EVENT
08-Oct-92 7.4 7.8 8.0 7.7
08-Oct-92 Replicate #1 7.4 7.4 8.0 7.7
08-Oct-92 RepUcate #2 7.41 7.4 8.0 7.7
08-Oct-92 Replicate #3 7.41 7.4 8.0 7.7

|J« IKS 1 1993 SEMIANNUAL SAMPLING EVENT I
07-Jan-93 6.8 7.1 7.5 NA
07-Jan-93 Replicate #1 6.8 7.1 7.5 NA
07-Jan-93 Replicate U2 6.8 7.1 7.5 NA
07-Ian-93 Replicate #3 6.8 7.1 7.5 NA

03-Mar-93 6.7 7.2 7.5 7.2
03-Mar-93 Replicate#! NA NA NA 7.2
03-Mar-93 Replicate «2 nX NA NA 7.2
03-Mar-93 Replicate #3 NA NA 7.2

RESAMPL NG OF FIRST 1992 SEMIANNUAL SAMPLING EVENT 1
ll-Jun-93 7.04 7.15 6.64
ll-Jun-93 RepUcate #1 6.99 7.19 6.63
ll-Iun-93 RepUcate «2 6.94 7.20 6.64
lMun-93 RepUcate #3 6.86 7.20 6.63
14-Jun-93 7.09
14-Jun-93 Replicate #1 7.10
14-Jun-93 RepUcate #2 7.11
14-Jun-93 Replicate #3 7.13

ISECOND 1993 SEMIANNUALSAMPUNG EVENT12-JuJ-93 6.93 7.31
12-Jul-93 Replicate#! 6.94 7.35;
12-Jul-93 RepUcate #2 7.03 7.34
12.Jul-93 RepUcate #3 7.01 7.33
13-JuJ-93 6.54 7.28
13-JuJ-93 RepUcate #1 6.54 7.31
13-Jul-93 RepUcate #2 6.55 7.30
13-Jul-93 Replicate #3

6.57! 7.28
RESAMPUNG OF SECOND 1993 SEMIANNUAL S/IMPLING EVENT I02-DCC-93 7.03 7.18 N/A 7.20

02-DCC-93 Replicate #1 7.04 7.18 N/A 7.20
02-Dcc-93 Replicate #2 7.05 7.19 N/A 7.20
02-DCC-93 Replicate #3 7.05 7.20 N/A 7.21

IKIRST 1994 SEMIANNUAL SAMPLING EVENT
04-Jan-94 7.0 7.3 6.8 7.0
04-Jan-94 Replicate #1 6.9 7.2 6.9 7.0
04-Jan-94 Replicate #2 7.0 7.3 6.9 7.0
04-Jan-94 Replicate #3 7.0 7.3 6.9 7.0

IRESAMPLING of first 1994 iSEMIANNUAL SAMPUNG EVENT |04-May-94 7.11
04-May-94 Replicate #1 7.11 i
04-May-94i Replicate #2 7.11
04-May-94 Replicate #3 7.11
05-M^-94 7.20 7.67 7.39
05-May-94 RepUcate #1 7.20 7.66 7.39
05-May-94 RepUcate #2 7.21 7.66 7.39
05-Mav-94 Replicate #3 7.21 7.67 7.40

SECOND H>94 SEMIANNUAL SAMPLING EVENT 1
07-Jul-94 6.39 7.31 7.40 7.25 7.45 7.62
07-Jul-94 Replicate #1 6.40 7.29 7.42 7.24 7.42 7.65
07-Jul-94 Replicate #2 6.41 7.29 7.39 7.24 7.46 7.66
07-JuI-94 Replicate #3 6.40 7.31 7.40 7.26 7.47 7.61

IRESAMPLING OF SECOND 19!94 SEMIANNUAL SAMPLING EVENT
06-Oct-94 6.44 7.10 7.33 6.93 NA NA
06-Oct-94 Replicate #1 6.56 7.23 7.31 6.97 NA NA
06-Oct-94 Replicate #2 6.58 7.25 7.28 6.97 NA NA
06-Oct-94 Replicate #3 6.60 7.26 7.28 6,96 NA NA

IfIRST 1995 SEMIANNUAL SAMPIJNG EVENT 1
06-Jan-95 4.40 7.02 7.29 6.90 7.59 7.50
06-Jan-95 Replicate#! 4.38 7.01 7.28 6.91 7.56 7.50
06-Jan-95 Replicate #2 4.37 7.05 7.27 6.88 751 7.51
06-Jan-95 Replicate #3 4.39 7.04 7.28 6.88 750 7.48

IRESAMPLING OF FIRST 199S 1SEMIANNUAL SAMPLING EVENT 1
14-Mar-95 6.78 NA 7.56 NA NA NA
14-Mar-95 Replicate #1 6.80 NA 7.57 NA NA NA
14-Mar-95 Replicate #2 6.79 NA 7.56 NA NA NA
14-Mar-95 Replicate #3 6.79 NA 7.56 NA NA NA
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TABLE l-8. INTERIM STATUS GROUNDWATER MONITORING PROGRAM DATA - pH 

pH (units) 

DATE DESCRIPTION WELL4-90 WELL7-90 
(background) 

FIRST 1992 SEMIANNUAL SAMPLING EVENT 
08-0ct,.92 7.4 7.8 
08-0ct,.92 Replicate # I 7.4 7.4 
08-0ct-92 Replicate#2 7.4 7.4 
08-0ct-92 Reolicate #3 7.4 7.4 

FIRST 1993 SEMIANNUAL SAMPLING EVENT 
07-Jan-93 6.8 7.1 
07-Jan-93 Replicate #1 6.8 7.1 
07-Jan-93 Replicate#2 6.8 7.1 
07-Jan-93 Replicate #3 6.8 7.1 

03-Mar-93 6.7 7.2 
03-Mar-93 Replicate #1 NA NA 
03-Mar-93 Replicate #2 NA NJl 
03-Mar-93 Reolicatc #3 NA NA 

RESAMPLING OF FIRST 1992 SEMIANNUAL SAMPLING EVENT 
11-Jwi-93 7.04 7.15 
l 1-Jwi-93 Replicate #1 6.99 7.19 
11-Jun-93 Replicate#2 6.94 7.20 
11-Jwi-93 Replicate #3 6.86 7.20 
14-Jwi-93 
14-Jun-93 Replicate # I 
14-Jun-93 Replicate #2 
14-Jwi-93 Reoiicate #3 

SECOND 1993 SEMIANNUAL SAMPLING EVENT 
12-Jul-93 6.93 7.31 
12-Jul-93 Replicate #I 6.94 7.35 
12-Jul-93 Replicate #2 7.03 7.34 
12-Jul-93 Replicate #3 7.01 7.33 
13-Jul-93 
13-Jul-93 Replicate #I 
13-Jul-93 Replicate #2 
13-Jul-93 Reolicate #3 

RESAMPLING OF SECOND J 993 SEMlANNUAL SAMPLING EVENT 
02-Dec-93 7.03 7.18 
02-Dec-93 Replicate#! 7.04 7.18 
02-Dec-93 Replicate #2 7.05 7.19 
02-Dec-93 Reolicate #3 7.05 7.20 

FIRST 1994 SEMIANNUAL SAMPLING EVENT 
04-Jan-94 7.0 7.3 
04-Jan-94 Replicate #I 6.9 7.2 
04-Jan-94 Replicate #2 7.0 7.3 
04-Jan-94 Reolicate #3 7.0 7.3 

RESAMPLING OF FIRST J 994 SEMlANNUAL SAMPLING EVENT 
04-May-94 7.11 
04-May-94 Replicate #I 7.11 
04-May-94 Replicate #2 7.11 
04-May-94 Replicate #3 7.11 
05-May-94 7.20 
05-May-94 Replicate# I 7.20 
05-May-94 Replicate #2 7.21 
05-Mav-94 Reolicate #3 7.21 

SECOND 1994 SEMIANNUAL SAMPLING EVENT 
07-Jul-94 6.39 7.31 
07-Jul-94 Replicate #I 6.40 7.29 
07-Jul-94 Replicate #2 6.41 7.29 
07-Jul-94 Reolicatc #3 6.40 7.31 

RESAMPLING OF SECOND 1994 SEMIANNUAL SAMPLING EVENT 
06-0ct-94 6.44 
06-0ct-94 Replicate #I 6.56 
06-0ct-94 Replicate #2 6.58 
06-0ct-94 Reolicate #3 6.60 

FIRST 1995 SEMIANNUAL SAMPLING EVENT 
06-Jan-95 4.40 
06-Jan-95 Replicate # I 4.38 
06-Jan-95 Replicate #2 4.37 
06-Jan-95 Reolicate #3 4 .39 

RESAMPLING OF FIRST 1995 SEMIANNUAL SAMPLING EVENT 
l4-Mar-95 6.78 
14-Mar-95 Replicate #I 6.80 
l4-Mar-95 Replicate #2 6.79 
14-Mar-95 Reolicate #3 6.79 

NOTES: 
(I) NIA= Not Applicable, because Coefficient of Variance> 1.00 
(2) NA= Not Analyzed or Not Applicable 
(3) Laboratory analysis conducted by PACE 

7.10 
7.23 
7.25 
7.26 

7.02 
7.01 
7.05 
7.04 

NA 
NA 
NA 
NA 

WELLl-91 

8.0 
8.0 
8.0 
8.0 

7.5 
7.5 
7.5 
1.5 
1.S 
NA 
NA 
NA 

6.64 
6.63 
6.64 
6.63 

6.54 
6.54 
6.SS 
6.57 

NIA 
NIA 
NIA 
NIA 

6.8 
6.9 
6.9 
6.9 

7.67 
1.6(, 
1.6(, 
7.67 

7.40 
7.42 
7.39 
7.40 

7.33 
7.31 
7.28 
7.28 

7.29 
7.28 
7.27 
7.28 

7.56 
7.57 
7.56 
7.56 
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WELLl-91 WELLS-94 WELL~94 

7.7 
7.7 
7.7 
7.7 

NA 
NJl 
NJl 
NA 
7.2 
7.2 
7.2 
7.2 

1.()9 

7.10 
7.11 
7.13 

7.28 
7.31 
7.30 
7.28 

7.20 
7.20 
7.20 
7.21 

7.0 
7.0 
7.0 
7.0 

7.39 
7.39 
7.39 
7.40 

7.25 7.45 7.62 
7.24 7.42 1.65 
7.24 7.46 7.66 
7.26 7.47 7.61 

6.93 NJl NA 
6.97 NJl NA 
6.97 NJl NJl 
6.96 NJl NJl 

6.90 7.59 7.50 
6.91 7.56 7.50 
6.88 7.51 7.51 
6.88 7.50 7.48 

NA NA NJl 
NA NA NJl 
NA NA NJl 
NA NA NJl 



m
TABLE 2-9. INTERIM STATUS GROUNDWATER MONITORING PROGRAM DATA - SPECIFIC CONDUCTIVITY

NOTES:
(1) NA = Not Analyzed or Not Applicable
(2) Laboratoiy analysis conducted by PACE

SPECIFIC CONDUCTIVITY (umhos/cm)

DATE DESCRIPTION WELL 4-90 
(background)

WELL 7-90 WELL 1-91 WELL 2-91 WELL 5-94 WELL 6-94

FIRST 1992 SEMIANNUAL Si«IMPLING EVEbrr
08-Oct-92 345 345 455 750
08-Oct-92 Replicate #1 345 345 455 750
08-Oct-92 Replicate #2 345 345 455 750
08-Oct-92 Replicate #3 345 345 455 750

FIRST 1993 SEMIANNUAL S/iMPLlNG EVENT
07-Jan-93 285 380 430
07-Jan-93 Replicate #1 285 380 430
07-Jan-93 Replicate #2 285 380 430
07-Jan-93 Replicate #3 285 380 430

03-Mar-93 440
03-Mar-93 Replicate#! 440
03-Mar-93 Replicate #2 435
03-Mar-93 Replicate #3 440

SECOND i; 93 SEMIANNUAL SAMPLING EV ENT
12-Jul-93 419 399
12-Jul-93 Replicate#! 418 402
12-Jul-93 Replicate #2 425 404
I2-Jul-93 Replicate #3 426 402
13-JuI-93 388 439
I3-Jul-93 Replicate#! 387 438
13-JuI-93 Replicate M2 385 441
13-JuI-93 Replicate #3 384 438

FIRST 1994 SEMIANNUAL SAMPLING EVE^rr04-Jan-94 579 610 625 707
04-Jan-94 Replicate #1 584 613 621 699
04-Jan-94 Replicate #2 591 608 615 689
04-Jan-94 Replicate #3 588 609 611 682

RESAMPLING OF FIRST 199- SEMIANNUAL SAMPLING EVENT
04-Mav-94 438
04-May-94 Replicate 438
04-May-94 Replicate M2 438
04-Mav-94 Replicate #3 438
05-Mav-94 586 787 481
05-Mav-94 Replicate #1 591 811 482
05-May-94 Replicate #2 587 791 480
05-Mav-94 Replicate #3 586 793 480

SECOND 1994 SEMIANNUAL SAMPLING EVENT
07-Jul-94 4501 701 710 480 412 403
07-Jul-94 Replicate #1 4511 710 701 481 415 412
07-Jul-94 Replicate #2 453 715 712 481 420 405
07-Jul-94 Replicate #3 441 1 709 712 484 421 399

RESAMPL NG OF SECOND 1994 SEMIANNUAL SAMPLING EVENT
06-Ocl-94 NA 620 755 NA NA N/
06-Oct-94 Replicate #1 NA 625 743 NA NA NA
06-Oct-94 Replicate #2 NA 625 744 NA NA NA
06-Oct-94 Replicate #3 NA 631 746 NA NA NA

FIRST 1995 SEMIANNUAL S4 MPLING EVENT
06-Jan-95 457 640 370 515 399 365
06-Jan-95 Replicate # 1 455 631 370 523 397 370
06-Jan-95 Replicate M2 457 625 370 517 396 368
06-Jan-95 Replicate #3 457 6281 378 518 397 371

RESAMPL NG OF FIRST 199 SEMIANNUAL SAMPLING EVENT
14-Mar-95 NA 502 NA NA NA N/
14-Mar-95 Replicate #1 NA 506 NA NA NA NA
14-Mar-95 Replicate #2 NA 508 NA NA NA NA
14-Mar-9S Replicate #3 NA 510 NA NA NA NA
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TABLE l-9. INTERIM STATUS GROUNDWATER MONITORING PROGRAM DATA- SPECIFIC CONDUCTIVITY 

SPECIFIC CONDUCTIVITY (umhos/cm) 

DATE DESCRIPTION WELL4-90 WELL7-90 WELL 1-91 
(background) 

FIRST 1992 SEMIANNUAL SAMPLING EVENT 
08-0ct-92 345 345 
08-0ct-92 Rcolicate # 1 345 345 
08-0ct-92 Rcolicate#2 345 345 
08-0ct-92 Rcolicate #3 345 345 

FIRST 1993 SEMIANNUAL SAMPLING EVENT 
07-Jan-93 285 380 
07-Jan-93 Rcolicate # 1 285 380 
07-Jan-93 Rcolicate #2 285 380 
07-Jan-93 Replicate #3 285 380 

03-Mar-93 
03-Mar-93 Rcolicate # 1 
03-Mar-93 Replicate #2 
03-Mar-93 Rcolicate #3 

SECO"u 1993 SEMIANNUAL SAMrL1m ... I!.• l!.J~ 1 

12-Jul-93 419 399 
12-Jul-93 Rcolicate #I 418 402 
12-Jul-93 Rcolicate #2 425 404 
12-Jul-93 Rcolicate #3 426 402 
13-Jul-93 
13-Jul-93 Replicate #I 
13-Jul-93 Rcolicate #2 
13-Jul-93 Reolicate #3 

FIRST 1994 SEMIANNUAL SAMPLING EVENT 
04-Jan-94 579 610 
04-Jan-94 Rcolicate # l 584 613 
04-Jan-94 Rcolicate #2 591 608 
04-Jan-94 Rcolicate #3 588 609 

RESAMPLING OF FIRST 1994 SEMIANNUAL SAMPLING EVENT 
04-Mav-94 438 
04-May-94 Replicate # I 438 
04-Mav-94 Replicate #2 438 
04-Mav-94 Rcolicate #3 438 
05-Mav-94 586 
05-May-94 Replicate # 1 591 
05-Mav-94 Rcolicate #2 587 
05-Mav-94 Rcolicate #3 586 

SECOND 1994 SEMIANNUAL SAMPLING EVENT 
07-Jul-94 450 701 
07-Jul-94 Replicate # 1 451 710 
07-Jul-94 Replicate #2 453 715 
07-Jul-94 Reolicate #3 441 709 

RESAMPLING OF SECOND 1994 SEMIANNUAL SAMPLING EVENT 
06-0ct-94 N} 620 
06-0ct-94 Rcolicate # 1 NA 625 
06-0ct-94 Rcolicate #2 NJ 625 
06-0ct-94 RCDlicate #3 NJ 631 

FIRST 1995 SEMIANNUAL SAMPLING EVENT 
06-Jan-95 457 640 
06-Jan-95 Replicate # l 455 631 
06-Jan-95 Replicate #2 457 625 
06-Jan-95 RCDlicate #3 457 628 

KESAMPLING OF FIRST 1995 SEMIANNUAL SAMPLING EVENT 
14-Mar-95 
14-Mar-95 Rcolicate #1 
14-Mar-95 Rcolicate #2 
14-Mar-95 Rcolicate #3 

NOTES: 
(1) NA= Not Analyzed or Not Applicable 
(2) Laboratory analysis conducted by PACE 

N; 502 
NA 506 
NJ 508 
NJ 510 

455 
455 
455 
455 

430 
430 
430 
430 

388 
387 
385 
384 

625 
621 
615 
611 

787 
811 
791 
793 

710 
701 
712 
712 

755 
743 
744 
746 

370 
370 
370 
378 

N 

N 
N 
N1 
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WELLl-91 

750 
750 
750 
750 

440 
440 
435 
440 

439 
438 
441 
438 

707 
699 
689 
682 

481 
482 
480 
480 

480 
481 
481 
484 

N, 
NA 
NJ 
NJ 

515 
523 
517 
518 

NJ 

N1 
N1 
NJ 

WELLS-94 WELL6-94 

412 403 
415 412 
420 405 
421 399 

NJ' N, 
NA NJ 
NA NJ 
NA NJ 

399 365 
397 370 
396 368 
397 371 

NA NJ 
NA N1 
NA N1 
NA NJ 



TABLE 2-10. INTERIM STATUS GROUNDWATER MONITORING PROGRAM DATA - TOTAL ORGANIC CARBON

TOTAL ORGANIC CARBON (mg/L)

DATE DESCRIPTION WELL 4-90 
(background)

WELL 7-90 WELL 1-91 WELL 2-91 WELL 5-94 WELL 6-94

FIRST 1992 SEMIANNUAL SAMPLING EVEN
08-Oct-92 1 12.9 14.5 15.7 16.3
08-Oct-92 Replicate #1 12.2 12.3 15.0 16.9
08-Oct-92 Replicate #2 12.8 13.6 17.2 13.1
08-Oct-92 Replicate #3 14.9 11.8 17.5 12.6

FIRST 1993 SEMIANNUAL SAMPLING EVENT
07-Jan-93 2.0 3.1 4.3
07-Jan-93 Replicate #1 1.9 2.8 4.1
07-Jan-93 Replicate #2 2.3 2.6 5.8
07-Jan-93 Replicate #3 1.9 3.4 5.3

03-Mar-93 6.0
03-Mar-93 Replicate #1 6.0
03-Mar-93 Replicate #2 6.0
03-Mar-93 Replicate #3 6.0

SECOND 1993 SEMIANNUAL SAMPLING EV :nt
12-Jul-93 3.0 3.8
12-Jul-93 Replicate #1 3.1 4.7
I2-Jul-93 Replicate #2 3.0 3.1
I2-Jul-93 Replicate #3 2.8 3.7
I3-Jul-93 7.6 9.0
I3-Jul-93 Replicate#! 7.2 8.1
I3-Jul-93 Replicate #2 6.6 13.1
13-Jul-93 Replicate #3 3.9 6.5

FIRST 1994 SEMIANNUAL SAMPLING EVENT
04-Jan-94 2.6 3.0 1 3-* 3.2
04-Jaxi-94 Replicate #1 2.4 2.8 4.7 3.0
04-Jan-94 Replicate #2 2.5 2.9 3.6 3.2
04-Jan-94 Replicate #3 2.4 3.0 1 3.6 3.0

RESAMPLING OF FIRST 1994 SEMIANNUAL SAMPLING EVENT
04-May-94 2.1 NA1 NA NA
04-May-94 Replicate#! 2.0 NA NA NA
04-Mav-94 Replicate #2 2.1 NA NA NA
04-Mav-94 Replicate #3 2.1 NA1 NA NA

SECOND 1994 SEMIANNUAL SAMPLING EVENT
07-Jul-94 2.8 3.8 6.1 2.6 2.8 3.2
07-Jul-94 Replicate#! 3.3 5.0 7.6 3.0 3.4 2.9
07-Jul-94 Replicate #2 2.5 4.5 7.8 3.0 3.3 3.2
07-Jul-94 Replicate #3 3.2 5.6 7.5 3.1 3.2 2.7

FIRST 1995 SEMIANNUAL SAMPLING EVENT
06-Jan-95 <5 <5 6 <5 <5 <1
06-Jan-95 Replicate #1 <5 5 <5 <5 <5 <;
06-Jan-95 Replicate #2 <5 6 <5 <5 <5 <;
06-Jan-95 Replicate #3 <5 5 <5 <5 <5 <f

RESAMPLING OF FIRST 1995 SEMIANNUAL SAMPLING EVENT
14-Mar-95 3.0 3.4 3.6 3.0 NA NA
14-Mar-95 Replicate #1 2.8 3.1 3.2 2.9 NA NA
14-Mar-95 Replicate #2 2.6 2.9 3.2 3.0 NA NA
14-Mar-95 Replicate #3 2.7 3.1 3.3 2.8 NA NA

NOTES:
(1) NA = Not Analyzed or Not Applicable
(2) Laboratory analysis conducted by PACE
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TABLEl-10. INTERIMSTATUSGROUNDWATERMONITORINGPROGRAMDATA-TOTALORGANICCARBON 

TOTAL ORGANIC CARBON (me/I.,) 

DATE DESCRIPTION WELL4-90 WELL7-90 WELL 1-91 
(bacqround) 

FIRST 1992 SEMIANNUAL SAMPLING EVENT 
08-0ct-92 12.9 14.5 
08-0ct-92 Replicate #1 12.2 12.3 
08-0ct-92 Replicate #2 12.8 13.6 
08-0ct-92 Renlicate #3 14.9 11.8 

FIRST 1993 SEMIANNUAL SAMPLING EVENT 
07-Jan-93 2.0 3.1 
07-Jan-93 Replicate #1 1.9 2.8 
07-Jan-93 Replicate #2 2.3 2.6 
07-Jan-93 Replicate #3 1.9 3.4 

03-Mar-93 
03-Mar-93 Replicate #1 
03-Mar-93 Replicate #2 
03-Mar-93 Replicate #3 

SECOND 1993 SEMIANNUAL SAMPLING EVENT 
12-Jul-93 3.0 3.8 
12-Jul-93 Replicate #1 3.1 4.7 
12-Jul-93 Replicate #2 3.0 3.1 
12-Jul-93 Renlicate #3 2.8 3.7 
13-Jul-93 
13-Jul-93 Renlicate #1 
13-Jul-93 Replicate #2 
13-Jul-93 Renlicate #3 

FIRST 1994 SEMIANNUAL SAMPLING EVENT 
04-Jan-94 2.6 3.0 
04-Jan-94 Replicate #1 2.4 2.8 
04-Jan-94 Replicate #2 2.5 2.9 
04-Jan-94 Renlicate #3 2.4 3.0 

RESAMPLING OF FIRST 1994 SEMIANNUAL SAMPLING EVENT 
04-Mav-94 2.1 NA 
04-Mav-94 Replicate #1 2.0 NA 
04-May-94 Replicate #2 2.1 NA 
04-Mav-94 Replicate #3 2.1 NJ 

SECOND 1994 SEMIANNUAL SAMPLING EVENT 
07-Jul-94 2.8 3.8 
07-Jul-94 Replicate #1 3.3 5.0 
07-Jul-94 Reolicate #2 2.5 4.5 
07-Jul-94 Renlicate #3 3.2 5.6 

FIRST 1995 SEMIANNUAL SAMPLING EVENT 
06-Jan-95 <5 <5 
06-Jan-95 Replicate # 1 <5 5 
06-Jan-95 Replicate #2 <5 6 
06-Jan-95 Renlicate #3 <5 5 

RESAMPLING OF FIRST 1995 SEMIANNUAL SAMPLING EVENT 
14-Mar-95 
14-Mar-95 Renlicate #1 
14-Mar-95 Replicate #2 
14-Mar-95 Replicate #3 

NOTES: 
(1) NA= Not Analyzed or Not Applicable 
(2) Laboratory analysis conducted by PACE 

3.0 3.4 
2.8 3.1 
2.6 2.9 
2.7 3.1 
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15.7 
15.0 
17.2 
17.5 

4.3 
4.1 
5.8 
5.3 

7.6 
7.2 
6.6 
3.9 

3.6 
4.7 
3.6 
3.6 

NA 
NA 
NA 
NJ! 

6.1 
7.6 
7.8 
7.5 

6 
<5 
<S 
<5 

3.6 
3.2 
3.2 
3.3 

WELLl-91 

16.3 
16.9 
13.1 
12.6 

6.0 
6.0 
6.0 
6.0 

9.0 
8.1 

13.1 
6.5 

3.2 
3.0 
3.2 
3.0 

NA 
NA 
NA 
NJ 

2.6 
3.0 
3.0 
3.1 

<' 
<' 
<' 
<' 

3.0 
2.9 
3.0 
2.8 

WELL5-94 WELL~94 

2.8 3.2 
3.4 2.9 
3.3 3.2 
3.2 2.7 

<5 <' 
<5 <' 
<5 <' 
<S <' 

NA NA 
NJ NJ 
NA NA 
NJ NJ 



TABLE 2-11. INTERIM STATUS GROUNDWATER MONITORING PROGRAM DATA - TOTAL ORGANIC HALOGEN

NOTES:
(1) NA = Not Analyzed or Not Applicable
(2) Laboratory analysis conducted by PACE

TOTAL ORGANIC HALOGEN (mg/L)

DATE DESCRIPTION WELL 4-90 
(background)

WELL 7-90 WELL 1-91 WELL 2-91 WELL 5-94 WELL 6-94

FIRST 1992 SEMIANNUAL SAMPLING EVENT
08-Oct-92 <0.004 <0.004 0.016 0.012
08-Oct-92 Replicate #I <0.004 <0.004 <0.004 0.052
08-Oct-92 Replicate #2 <0.004 <0.004 <0.004 0.017
08-Oct-92 Replicate #3 <0,004 <0.004 <0.004 0.022

FIRST 1993 SEMIANNUAL SAMPLING EVENT
07-Jan-93 <0.004 0.007 0.005
07-Jan-93 Replicate #1 <0.004 <0.004 <0.004
07-Jan-93 Replicate #2 <0.004 0.046 <0.004
07-Jan-93 Replicate #3 <0.004 <0.004 0.004

03-Mar-93 0.22
03-Mar-93 Replicate#! 0.24
03-Mar-93 Replicate #2 0.26
03-Mar-93 Replicate #3 0.28

SECOND 1993 SEMIANNUAL SAMPLING EVENT
12-Jul-93 0.204 <0.010
12-Jul-93 Replicate #1 0.231 0.061
12-Jul-93 Replicate #2 0.115 0.109
12-Jul-93 Replicate #3 0.051 0.045
13-Jul-93 0.037 0.062
13-Jul-93 Replicate #1 0.088 0.090
13-Jul-93 Replicate #2 <0.010 0.134
13-Jul-93 Replicate #3 0.117 0.056

RESAMPLING OF SECOND 1993 SEMIANNUAL SAMPLING EVENT
02-Dec-92 1.42 NA NA NA
02-Dec-92 Replicate#! NA NA NA NA
02-Deo92 Replicate #2 NA NA NA NA
02-Dec-92 Replicate #3 naI NA NA NA

FIRST 1994 SEMIANNUAL SAMPLING EVENT
04-Jan-94 0.233 0.178 0.089 0.141
04-Jan-94 Replicate #1 0.274 <0.010 0.291 0.385
04-Jan-94 Replicate #2 0.196 0.136 0.043 0.146
04-Jan-94 Replicate #3 0.162 0.167 0.109 0.213

RESAMPLING OF FIRST 1994 SEMIANNUAL SAMPLING EVENT
04-Mav-94 0.015
04-May-94 Replicate#! 0.013
04-Mav-94 Replicate #2 0.017
04-May-94 Replicate #3 0.038
05-Mav-94 0.028 0.068 0.035
05-Mav-94 Replicate#! 0.044 0.068 0.025
05-Mav-94 Replicate #2 0.350 0.110 0.026
05-Mav-94 Replicate #3 0.081 0.050 0.047

SECOND IS194 SEMIANNUAL SAMPLING EVENT
07-JuI-94 <0.010 0.052 0.035 0.026 0.020 0.021
07-Jul-94 Replicate#! <0.010 <0.010 0.016 0.046 0.024 0.079
07-Jul-94 Replicate #2 <0.010 <0.010 0.033 0.037 0.035 0.026
07-Jul-94 Replicate #3 0.042 0.022 0.036 0.039 0.029 0.061

FIRST 1995 SEMIANNUAL SAMPLING EVENT
06-Jan-95 <0.005 0.065 0.060 0.028 0.068 0.015
06-Jan-95 Replicate #1 0.016 0.090 0.016 0.037 <0.005 0.015
06-Jan-95 Replicate #2 <0.005 0.050 0.062 0.100 <0.005 0.120
06-Jan-95 Replicate #3 0.025 0.038 0.039 <0.005 0.013 0.016
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TABLE 2-11. INTERIM STATUS GROUNDWATER MONITORING PROGRAM DATA - TOT AL ORGANIC HALOGEN 

TOT AL ORGANIC HALOGEN (mg/I,) 

DATE DESCRIPTION WELL4-90 WELL7-90 WELLl-91 
(background) 

FIRST 1992 SEMIANNUAL SAMPLING EVENT 
08-0ct-92 <0.004 <0.004 
08-0ct-92 Replicate #1 <0.004 <0.00< 
08-0ct-92 Replicate #2 <0.004 <0.00< 
08-0ct-92 Replicate #3 <0.00• <0.00< 

FIRST 1993 SEMIANNUAL SAMPLING EVENT 
07-Jan-93 <0.004 0.007 
07-Jan-93 Replicate #1 <o.oo, <0.00< 
07-Jan-93 Replicate #2 <0.004 0.046 
07-Jan-93 Replicate #3 <0.004 <0.004 

03-Mar-93 
03-Mar-93 Replicate # 1 
03-Mar-93 Replicate #2 
03-Mar-93 Replicate #3 

SECOND 1993 SEMIANNUAL SAMPLING EVENT 
12-Jul-93 0.204 <0.010 
12-Jul-93 Replicate #1 0.231 0.061 
12-Jul-93 Replicate #2 0.115 0.109 
12-Jul-93 Replicate #3 0.051 0.045 
13-Jul-93 
13-Jul-93 Replicate #I 
13-Jul-93 Replicate #2 
13-Jul-93 Reolicate #3 

RESAMPLING OF SECOND 1993 SEMIANNUAL SAMPLING EVENT 
02-Dec-92 1.42 NA 
02-Dec-92 Replicate #1 NA NA 
02-Dec-92 Replicate #2 NA NA 
02-Dec-92 Reolicate #3 NA NA 

FIRST 1994 SEMIANNUAL SAMPLING EVENT 
04-Jan-94 0.233 0.178 
04-Jan-94 Replicate #1 0.274 <0.0IC 
04-Jan-94 Reolicate #2 0.196 0.136 
04-Jan-94 Reolicate #3 0.162 0.167 

RESAMPLING OF FIRST 1994 SEMIANNUAL SAMPLING EVENT 
04-May-94 0.015 
04-Mav-94 Reolicate # I 0.013 
04-Mav-94 Replicate #2 0.017 
04-Mav-94 Replicate #3 0.o38 
05-May-94 
05-Mav-94 Replicate #1 
05-Mav-94 Reolicate #2 
05-May-94 Replicate #3 

SECOND 1994 SEMIANNUAL SAMPLING EVENT 
07-Jul-94 <0.010 
07-Jul-94 Reolicate # I <0.01( 
07-Jul-94 Replicate #2 <0.010 
07-Jul-94 Replicate #3 0.042 

FIRST 1995 SEMIANNUAL SAMPLING EVENT 
06-Jan-95 
06-Jan-95 Replicate # 1 
06-Jan-95 Reolicate #2 
06-Jan-95 Replicate #3 

NOTES: 
(1) NA= Not Analyzed or Not Applicable 
(2) Laboratory analysis conducted by PACE 
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0.022 

0.065 
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0.050 
0.038 

0.016 
<0.004 
<0.004 
<0.004 

0.005 
<0.00• 
<0.004 
0.004 

0.037 
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<0.010 
0.117 

NA 
Ntl 
NA 
NA 

0.089 
0.291 
0.043 
0.109 

0.068 
0.068 
0.110 
0.050 

0.035 
0.016 
0.033 
0.036 
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0.016 
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0.012 
0.052 
0.017 
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0.22 
0.24 
0.26 
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NA 
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0.141 
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0.026 
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0.026 
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0.037 
0.100 

<0.005 
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0.020 0.021 
0.024 0.079 
0.035 0.026 
0.029 0.061 
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<0.005 0.oJS 
<0.005 0.120 
0.013 0.016 
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TABLE 2-12. SUMMARY OF SLUDGE SAMPLE DETECTIONS 
EQUALIZATION BASIN II RCRA CLOSURE 
JULY 1994

CONSTITUENT UNITS SW846 sw SE NW NE DUP-NE
PQL CORNER CORNER CORNER CORNER CORNER

Acetone Mg/kg 100 60,000 150,000 ND 26,000 130,000
Acetonitrile Pg/kg 100 ND ND 240,000 ND NE
Antimony mg/kg 0.3 160 65 84 62 31
Arsenic mg/kg 0.1 2.5 3.6 4.2 2.2 2.4
Barium mg/kg 0.2 165 67 69 71 73
Cadmium mg/kg 0.01 40 ND ND ND 1.0
Chromium mg/kg 0.1 40 35 38 29 31
Cobalt mg/kg 0.1 76 30 45 38 32
Copper mg/kg 0.6 130 68 63 38 42
Dichloromethane Pg/kg 5 17,000 ND 19,000 5,700 NE
Ethylbenzene Pg/kg 5 90,000 140,000 77,000 27,000 32,000
Lead mg/kg 0.1 15 6.9 7.1 4.6 4.4
Mercury mg/kg 0.1 1.3 ND ND ND NE
Nickel mg/kg 2 85 100 140 76 99
PCB-Aroclor 1242 pg/kg 2,000 1,400 4,400 1,700 4,000
PCB-Aroclor 1260 Pg/kg ND ND ND 650 1,700
Propionitrile pg/kg 100 ND ND 210,000 ND NE
Thallium mg/kg 0.1 ND ND ND 2.2 NE
Toluene pg/kg 5 450,000 670,000 450,000 160,000 170,000
Vanadium mg/kg ND ND ND 11 NE
Xylene pg/kg 5 420,000 650,000 360,000 110,000 140,000
Zinc mg/kg 78 57 50 30 43

NOTES:
(1) 40 CFR 264, Appendix K, constituents for which there was a detection.
(2) PQL = SW846 Practical Quantification Limit
(3) ND = Not Detected at the PACE Reporting Limit for this analysis
(4) Laboratory analysis conducted by PACE, Incorporated.
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EQUALIZATION BASIN II RCRA CLOSURE 
JULY 1994 

CONSTITUENT UNITS SW846 
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SW . 
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~cetone µg/kg 

~cetonitrile µg/kg 

~timony mg/kg 

!Arsenic mg/kg 

Barium mg/kg 
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Chromium mg/kg 
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Dichloromethane µg/kg 
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Lead mg/kg 
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PCB-Aroclor 1242 µg/kg 
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NOTES: 

(1) 40 CFR 264, Appendix IX, constituents for which there was a detection. 

(2) PQL = SW846 Practical Quantification Limit 

(3) ND= Not Detected at the PACE Reporting Limit for this analysis 

(4) Laboratory analysis conducted by PACE, Incorporated. 
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ND 240,000 NI: NI: 
65 84 62 31 

3.6 4.2 2.2 2.4 

67 69 71 73 

ND ND NI: 1.0 

35 38 29 31 

30 45 38 32 

68 63 38 42 

ND 19,000 5,700 NI: 
140,000 77,000 27,000 32,000 

6.9 7.1 4.6 4.4 

ND ND NI: NI: 
100 140 76 99 

1,400 4,400 1,700 4,000 

ND ND 650 1,700 

ND 210,000 NI: NI: 
ND ND 2.2 NI: 

670,000 450,000 160,000 170,000 

ND ND 11 NI: 
650,000 360,000 110,000 140,000 

57 50 30 43 



TABLE 2-13. SUMMARY OF GROUNDWATER SAMPLE DETECTIONS 
EQUALIZATION BASIN H RCRA CLOSURE 
JULY 1994

CONSTITUENT UNITS REGION 5 SW846 WELL 7-90 WELL 4-90 WELL 1-91 WELL 2-91
DQL PQL

Xvlene ue/L 1.900 5 ND ND 8.1 ND

Notes:
(1) DQL = U. S. Environmental Protection Agency, Region 5, Office of RCRA, DQL, 1994, for groundwater
(2) ND = Not detected at PACE Reporting Limit
(3) Laboratory analysis conducted by PACE, Incorporated.
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TABLE 2-13. SUMMARY OF GROUNDWATER SAMPLE DETECTIONS 

EQUALIZATION BASIN II RCRA CLOSURE 
JULY 1994 

• 
CONSTITUENT UNITS REGIONS SW846 

DQL PQL 

Xvlene 1111/T I 900 5 

Notes: 

WELL7-90 

ND 

(1) DQL = U. S. Environmental Protection Agency, Region 5, Office of RCRA, DQL, 1994, for groundwater 
(2) ND= Not detected at PACE Reporting Limit 
(3) Laboratory analysis conducted by PACE, Incorporated. 

• 
WELL4-90 WELL 1-91 WELLl-91 

ND 8.1 ND 



groundwater sample was three orders of magnitude lower than the DQL, and no further action was 

required. The Closure Report and Certification was approved by USEPA, Region 5 on March 15, 

1995.

In February and April 1991, a sample was collected from the Inorganic Sludge Holding Basin 

and the Aerobic Digester for toxic characteristic (TC) analysis using the toxic characteristic leaching 

procedure (TCLP). The results indicate that the sludges are not hazardous wastes due to the TC. 

Also, the two constituents detected, barium and methyl ethyl ketone, were at least three orders of 

magnitude less than the regulatory limit. The results are summarized in Table 2-14. The laboratory 

report is presented in Appendbc 11. The results indicate that constituents are not present at levels that 

could leach through the Zone of Incorporation (ZOI) into the underlying soil or groundwater.
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TABLE 2-14. TOXIC CHARACTERISTIC ANALYTICAL RESULTS OF SLUDGE SAMPLES 
FEBRUARY AND APRIL 1991

REGULATORY LABORATORY ,\UG BASIN LABORATORY AEROBIC
CONSTITUENT UNITS LIMIT REPORTING 59146 REPORTING DIGESTER

LIMIT LIMIT 6304S

Metals

Silver mg/L 5.0 0.05 < 0.05 0.01 < 0.01
Arsenic mg/L 5,0 0.2 < 0.2 0.20 < 0.20
Barium mg/L 100 0.01 0.1 0.18
Cadmium mg/L 1.0 0.01 < 0.01 0.02 < 0.02
Chromium mg/L 5.0 0.05 < 0.05 0.08 < 0.08
Mercury mg/L 0.2 0.2 < 0.2 0.0005 < 0.0005
Lead mg/L 5.0 0.5 < 0.5 0.11 < 0.11
Selenium mg/L 1.0 0.3 < 0.3 0.20 < 0.20

Volatiles

Benzene mg/L 0.5 0.001 < 0.001 0,01 < 0.01
Carbon Tetrachloride mg/L 0.5 0.005 < 0.005 0.04 < 0.04
Chlorobenzene mg/L 100.0 0.001 < 0.001 0.01 < 0.01
Chloroform mg/L 6.0 0.001 < 0,001 0.01 < 0.01
1.2-Dichloroethane mg/L 0.5 0.002 < 0.002 0.02 < 0.02
1,1-Dichloroethylene mg/L 0.7 0.002 < 0.002 0.02 < 0.02
Methyl Ethyl Ketone mg/L 200.0 0.050 0.50 < 0.50
Pyridine mg/L 5.0 0.30 < 0.30 3.0 < 3.0
Tetrachloroethylene mg/L 0.7 0.002 < 0.002 0.02 < 0.02
Trichloroethylene rag/L 0.5 0,002 < 0,002 0.02 < 0.02
Vinvl Chloride mg/L 0.2 0.010 < 0.010 0.12 < 0.12

Semivolatiles

1,4-Dichlorobenzene mg/L 7.5 0.005 < 0.005 0.003 < 0.003
2,4-Dinitro toluene mg/L 0.13 0.012 < 0.012 0.018 < 0.018
Hexachlorobenzene mg/L 0.13 0.006 < 0.006 0.006 < 0.006
Hexachlorobutadiene mg/L 0.5 0.006 < 0.006 0.006 < 0.006
Hexachloroethane mg/L 3.0 0.011 < 0.011 0.007 < 0.007
Nitrobenzene mg/L 2.0 0.005 < 0,005 0.004 < 0.004
Pentachlorophenol mg/L 100.0 0.020 < 0.020 0.020 < 0.020
2,4,6-Trichlorophenol mg/L 2.0 0.005 < 0.005 0.007 < 0.007
2,4,5-Trichlorophenol mg/L 400 0.050 < 0.050 0.071 < 0.071
2-Methyl Phenol mg/L 200.0 0.006 < 0.006 0.005 < 0.005
3-Methvl Phenol mg/L 200.0 0.006 < 0.006 0.005 < 0.005
4-Methvl Phenol mg/L 200.0 0.006 < 0.006 0.005 < 0.005

Notes:
1) Analysis of samples conducted by WW Engineering and Science
2) Laboratory Reporting Limit = the method detection limit for this analytical event
3) Analysis for toxic characteristic using the toxic characteristic leaching procedure (TCLP)
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TABLE 2-14. TOXIC CHARACTERISTIC ANALYTICAL RESULTS OF SLUDGE SAMPLES 
FEBRUARY AND APRIL 1991 

REGULATORY LABORATORY MAG BASIN LABORATORY 
CONSTITUENT UNITS LIMIT REPORTING 59146 REPORTING 

LIMIT LIMIT 

Metals 

Silver mg/L 5.0 0.05 < 0.05 0.01 
Arsenic me/L 5.0 0.2 < 0.2 0.20 
Barium me/L 100 0.01 0.1 
Cadmium me/L 1.0 0.01 < 0.01 0.02 
Chromium me/L 5.0 0.05 < 0.05 0.08 
Mercury mg/L 0.2 0.2 < 02 0.0005 
Lead mg/L 5.0 0.5 < 0.5 0.11 
Selenium me/L 1.0 0.3 < 0.3 0.20 

Volatiles 

Benzene mg/L 0.5 0.001 < 0.001 0.01 
Carbon Tetrachloride mg/L 0.5 0.005 < 0.005 0.04 
Chlorobenzene mg/L 100.0 0.001 < 0.001 0.01 
Chloroform me/L 6.0 0.001 < 0.001 0.01 
1,2-Dichloroethane mg/L 0.5 0.002 < 0.002 0.02 
1, 1-Dichloroethvlene me/L 0.7 0.002 < 0.002 0.02 
Methvl Ethvl Ketone me/L 200.0 0.050 0.50 
Pvridine me/L 5.0 0.30 < 0.30 3.0 
Tetrachloroethylene mg/L 0.7 0.002 < 0.002 0.02 
Trichloroethvlene me/L 0.5 0.002 < 0.002 0.02 
Vinyl Chloride me/L 0.2 0.010 < 0.010 0.1 2 

Semivolatiles 

1,4-Dichlorobenzene me/L 7.5 0.005 < 0.005 0.003 
2,4-Dinitrotoluene me/L 0.13 0.012 < 0.012 0.018 
Hexachlorobenzene mg/L 0.13 0.006 < 0.006 0.006 
Hexachlorobutadiene mg/L 0.5 0.006 < 0.006 0.006 
Hexachloroethane me/L 3.0 0.011 < 0.011 0.007 
Nitro benzene me/L 2.0 0.005 < 0.005 0.004 
Pentachlorophenol · mg/L 100.0 0.020 < 0.020 0.020 
2,4,6-Trichloroohenol mg/L 2.0 0.005 < 0.005 0.007 
2,4,5-Trichloroohenol me/L 400 0.050 < 0.050 0.071 
2-Methvl Phenol mg/L 200.0 0.006 < 0.006 0.005 
3-Methyl Phenol mg/L 200.0 0.006 < 0.006 0.005 
4-Methvl Phenol me/L 200.0 0.006 < 0.006 0.005 

Notes: 
I) Analysis of samples conducted by WW Engineering and Science 
2) Laboratory Reporting Limit= the method detection limit for this analytical event 
3) Analysis for toxic characteristic using the toxic characteristic leaching procedure (TCLP) 

2-39 

AEROBIC 
DIGESTER 

63048 

< 0.01 
< 0.20 

0.18 
< 0.02 
< 0.08 
< 0.0005 
< 0.11 
< 0.20 

< 0.01 
< 0.04 
< 0.01 
< 0.01 
< 0.02 
< 0.02 
< 0.50 
< 3.0 
< 0.02 
< 0.02 
< 0.12 

< 0.003 
< 0.Ql8 
< 0.006 
< 0.006 
< 0.007 
< 0.004 
< 0.020 
< 0.007 
< 0.071 
< 0.005 
< 0.005 
< 0.005 



SECTION 3

SLUDGE INCORPORATION AREA

GENERAL DESCRIPTION

3M Cordova utilizes land incorporation to dispose of the two sludges generated by the plant 

wastewater treatment system. In 1975, 3M received a permit from lEPA to incorporate the aerobic 

digester sludge produced at the wastewater treatment plant. This permit was modified at a later date 

to incorporate inorganic and pond sludges. The first load of sludge was incorporated in November 

1975 into the field south of the manufacturing facility. Sludge was first incorporated into the field 

located east of Highway 84 in the Spring of 1976. The current lEPA Sludge Incorporation Permit 

for land application of sludge is 1995 - SC - 3408 and went into effect on June 12, 1995.

The SIA zones and soil sample locations are shown in Figure 3-1. The locations of 

groundwater monitoring wells are provided in Figure 3-2. A 367-acre area is used for landspreading. 

A 93-acre tract is located west of Highway 84, and a 182-acre area is located east of the highway. 

The tract located to the west of the highway includes a control plot for baseline soil monitoring and 

crop analysis. An additional 92-acre piece of land located just north of the manufacturing buildings 

and west of Highway 84 was piarchased by 3M for land farming in 1993. This new area is not a 

SWMU listed in the current RCRA Part B permit. The SIA permit was modified, effective March 

7,1994, to include this land.

A preliminary soil investigation was conducted in 1975. The report is provided as Appendix 

6. A generalized soil profile consists of a thin layer of silty sand, clayey sand, or clayey silt topsoil 

and/or a thin stratum of silty clay, geologically noted as fine alluvium, overlying coarse alluvium
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SLUDGE INCORPORATION AREA 

GENERAL DESCRIPTION 

3M Cordova utilizes land incorporation to dispose of the two sludges generated by the plant 
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to the depth of the borings. An exception to this was encountered at the boring location #9 where 

1.5 feet of fill was encountered overlying the coarse alluvial materials.

The topsoil and fine alluvial materials were noted as being soft or very loose to loose based 

on the N values recorded (the N value is an index of the consistency of cohesive soils and the relative 

density of cohesionless soils).

Sand is the primary soil type noted in the coarse alluvial stratum (the term alluvial refers to 

soils deposited in water). The sands are noted as ranging from loose to very dense based on the 

resistance to penetration (N values). The density of the coarse alluvial soils generally improves quite 

remarkedly with increasing depth.

OPERATION OF SLUDGE INCORPORATION AREA

Land incorporation is a managed technology that involves controlled application of a waste 

onto the soil surface for the incorporation into the upper soil zone. As a result, the constituents in 

the applied wastes are degraded, immobilized, or transformed to environmentally acceptable 

components.

An important factor in the design of land incorporation systems is the ability of soil to adsorb 

heavy metal constituents. It is recognized that the application of sludges will enrich the soil with 

heavy metals.

Limitations on application rates specified in the lEPA permit and continued monitoring 

ensure that concentrations in soil, groundwater, and crops contain acceptable levels of these 

constituents. Approximately 400,000 gallons of aerobically digested sludge (3.8 percent solids) and 

700,000 gallons of inorganic sludge (17 percent solids) are incorporated each year. Sludge
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application rates must not exceed the maximum allowable total cumulative heavy metal loadings 

specified in the permit of 1,000 pounds Pb per acre, 500 pounds Zn per acre, 250 pounds Cu per 

acre, 200 pounds Ni per acre, and 10 pounds Cd per acre.

Sludge application is typically conducted in "campaigns" when either the aerobic digester 

or the inorganic sludge holding basins become filled. Land application typically occurs from March 

through November as permitted by prevailing weather conditions. A portion of the land application 

area is usually left open for application during the summer. After fall harvest, the sludges are again 

land applied. Spreading rates are based on agronomic requirements (nitrogen content) and have 

averaged about 8,000 gallons per acre per year. Land application zones are rotated to provide for 

uniform distribution. Sludges are typically spread on the surface followed by incorporation with a 

plow. Com is planted, harvested, and sold annually.

PERMIT MONITORING DATA

The soil and groundwater data submitted to lEPA in accordance with the SIA permit 

demonstrate that the metals are being held by the top layer of soil and are not migrating downward. 

Samples from the sludges being land applied are collected and analyzed on a semi-annual basis. 

Groundwater monitoring wells are sampled and analyzed on a quarterly basis. Soil samples are 

collected and analyzed once per year.

Sludge Volumes

Volumes of sludge and dates applied are provided in Appendix 13. This table shows 

quantities of metals applied per SIA zone.
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Soil Monitoring

The soil sampling data show elevated concentrations of nickel, cobalt, and zinc in the upper 

layers of the soil. However, the concentrations are reduced to background levels at the background 

depth. The historic database is presented in Appendix 14. Surface samples have been taken from 

the top 6 inches at 44 locations, including 3 vvdthin the control plot. Beginning in 1993, these 

samples have been taken from 8 to 12 inches below the soil surface. Each surface sample consists 

of a composite of five discrete samples taken in the area surrounding the sample point. At six 

locations, including one in the control plot, samples are also taken at depths of 2.5 and 5 feet. Each 

of these samples is a discrete sample taken near the prescribed sample point. Soil samples are 

analyzed for both extractable and total metals.

Groundwater Monitoring

A number of wells were drilled at the Cordova plant site in 1976, 1979, and 1981 for the 

purpose of monitoring the groundwater quality in the SIA. The 1976 wells were two-inch diameter, 

PVC-cased wells vvith short galvanized steel screens placed near the top of the water table. These 

wells were replaced in 1979 and 1981 with a network of five-inch diameter, mild-steel cased wells 

with a short (3 foot) section of stainless steel screen placed approximately 20 to 30 feet below the 

top of the water table. These wells are designated as 1-79, 3-79,4-79, 81-1, 81-2, 81-3, 81-4, 81-5, 

and the Bam, shown previously in Figure 3-1. The Bam is a water well located in the plant 

recreational area. Well 81-1 is located within the manufacturing area of the site and is considered 

to be upgradient from the SIA.
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lEPA's monitoring requirements have focused on hazardous constituents which are present 

in the sludges at elevated concentrations or which are of particular concern in soil environments. 

Certain hazardous constituents which are not used at the plant and are not contained in either of the 

land applied sludges, such as cadmium, are monitored due to their environmental significance.

The historic database of groimdwater monitoring data is provided in Appendix 15. Samples 

were analyzed for total chromium, cobalt, copper, lead, and nickel from 1976 through 1987. In 

1988, analysis for soluble metals began. Prior to 1992, soluble nickel and lead had been detected 

in a few samples, at or near the method detection limit. Soluble chromium and copper were added 

to the list of constituents for analysis in 1992. Since 1992, soluble chromium, soluble cobalt, soluble 

copper, and soluble lead have not been detected in any samples. Soluble nickel was detected in 

samples collected in October 1994.

Sludge Monitoring

As part of the SIA permit, grab samples of the aerobically digested and inorganic sludges 

have been obtained at least semi-aimually since 1975 when 3M obtained its permit fi:om lEPA. A 

summary of the data is presented in Appendix 16. As specified in the permit, the samples are 

analyzed for percent total solids, total Kjeldahl nitrogen (TKN), pH, ammonia rdtrogen, nitrate 

nitrogen, phosphorus, total iron, total copper, total nickel, total zinc, total lead, total cadmium, total 

cobalt, total manganese, trivalent chromium, hexavalent chromium, and total cobalt using the 

methods described in 40 CFR 136.
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Results from the sampling indicate that total copper, total cobalt, total nickel, and total zinc 

are present in the aerobic digester sludge. The results also indicate that total cobalt, total chromium, 

total copper, total nickel, total zinc, and occasionally, total lead are present in the inorganic sludge.

Crop Monitoring

Feed com is the only agricultural crop currently harvested from the SI A. Com samples are 

taken at the end of each grooving season at approximately 12 locations. The number of sampling 

locations is dependent on the size of the harvest. Each sample consists of five ears of com taken 

from within the sampling location. These locations typically include two from the control areas, one 

from zone 10, and the remaining locations are selected randomly from aroimd the planted fields. 

These samples are composited and analyzed for heavy metals. The yield is also recorded. The 

results are submitted to lEPA and indicate that the uptake of sludge constituents is minimal to non

existent. A summary of the results is presented in Appendix 17.

fflSTORIC DATA

Several investigations have been conducted at the facility which are described below. The 

data are grouped into two general categories, RFI-related and not RFI-related, as discussed in the 

Executive Summary. A summary of the data is presented in Tables E-1 and E-2.

RFI-Related Data

Soil sampling was conducted in October 1989 as part of the abbreviated RFI. These results 

are also provided in Appendix 9. 3M collected six samples each at two locations. This provided
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information on concentrations both within and at the base of the incorporation zone. A general 

definition of incorporation zone is the zone of waste and soil in which degradation, transformation, 

and/or immobilization occurs, extending no more than 5 feet (150 cm) below the surface and no 

more than 5 feet above the water table.

The 40 CFR 136 Methods were used for the analysis of samples. Analytical sample results 

showed that there were no volatile organics (Method 624), semi-volatile organics (Method 625), 

organochlorine pesticides/PCBs (Method 608), or herbicides (Method 615) present in any of the 

samples tested. With the exception of sample location 14 at 2.5 feet, none of the samples collected 

had above background concentrations of any other constituents. The concentrations of a number of 

constituents (As, Ba, Co, Cr-total, Pb, Sr, Vd, Zn) in location 14 were slightly elevated above 

background. The sample taken at location 14 at five feet did not have concentrations above 

background for any of these constituents.

Not RFI-Related

In December 1981, sludge samples were collected fi:om the Aerobic Digester and Inorganic 

(Mag) Sludge Holding Basins. The samples were analyzed for the compounds found on the priority 

pollutant list by Rocky Mountain Analytical Laboratory. Metals, phenolics, and cyanide were 

analyzed using methods given in "Methods for Chemical Analysis of Water and Wastes" (EPA, 

EMSL - Cincinnati, Ohio, March 1979). Organic compoimds were analyzed using the methods 

described in the December 3, 1979 Federal Register (44 FR 233). Volatile organic analyses were 

performed using EPA Method 624. Semivolatile organic analyses were performed using EPA 

Method 625. Pesticide and PCB analyses were performed using EPA Method 608. Metals and
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organic constituents were detected in the two samples. The detections are summarized in Table 3-1. 

The laboratory report is provided in Appendix 16.
J

In December 1981,3M collected samples from six monitoring wells located in the SI A. The 

samples were analyzed for priority pollutants by Rocky Mountain Analytical Laboratory. Samples 

were analyzed for organic compounds using methods described in the December 3, 1979 Federal 

Register (44 FR 233) as follows.

Analysis Method

Volatile organics EPA Method 624

Semivolatile organics EPA Method 625

Pesticides and PCBs EPA Method 608

Metals, phenolics, and cyanides “Method for Chemical Analysis of Water and
Wastes” (EPA, EMSL - Cincinnati, Ohio, March
1979)

A summary of the detections is found in Table 3-2. The laboratory report is provided in

Appendix 19. Methylene chloride and chloroform were routinely found in the samples, but are 

considered laboratory contaminants. No cyanide, phenols, pesticides, or dioxin were detected in any 

well. No volatile organic compounds were detected except toluene (in wells 3-79, 5-79, and 81-5) 

and trichloroethylene (in well 81-2). No semivolatile organic compounds were found in any of the 

wells except di-n-butylphthalate (in wells 3-79 and 4-79). Zinc (Wells 4-90 and 81-5), lead (Well 

81-5), copper (Well 81-5), nickel (Well 81-5), and selenium (Well 5-79) were detected in some of 

the samples collected. When compared to the USEPA, Region 5 Data Quality Levels (DQLs), all 

detections are less than the DQL except lead in well 81-5 (220 pg/L result, 4 pg/L DQL) and 

trichloroethylene in well 81-2 (4 pg/L result, 2.5 pg/L DQL).
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TABLE 3-1. SUMMARY OF DETECTIONS-SLUDGE SAMPLES 
DECEMBER 1981

Notes:
(1) ND = Not detected at reported method detection limit
(2) Laboratory analysis by Rocky Mountain Analytical Laboratory

COMPOUND
CORDOVA

MAG
1581-01

UNITS
CORDOVA

AD
1581-02

UNITS

METALS, CYANIDE & TOTAL PHENOLS

1 M. Antimony, Total ND mg/kg dry 0.038 mg/1
5M. Chromium, Total 46 mg/kg dry 0.22 mg/L
6M. Copper, Total 30 mg/kg dry 0.22 mg/L
7M. Lead, Total 24 mg/kg dry 0.15 mg/L
8M. Mercury, Total 0.24 mg/kg dry 0.009 mg/L
9M. Nickel, Total 210 mg/kg dry 0.38 mg/L
11 M. Silver, Total 1.0 mg/kg dry 0.042 mg/L
13M. Zinc, Total 73 mg/kg dry 0.37 mg/L
14 M. Cyanide, Total ND mg/kg dry 0.95 mg/L
15M. Phenols, Total 0.85 mg/kg dry ND mg/L

PESTICIDES

5P. delta-BHC 1.1 ug/kg dryi NDi ug/L
16P. Heptachlor 2.3 pg/kg dry ND pg/L
19P. PCB-1254 ND pg/kg dry 2.01 pg/L

VOLATILE COMPOUNDS

25V. Toluene 6.0 mg/kg dry 330 Hg/l

BASE/NEUTRAL COMPOUNDS

3B. Anthracene 0.5 mg/kg dry ND Pg/F
13B. Bis (2-Ethylhexyl) Phthalate 0.2 mg/kg dry ND pg/L
18B. Chrysene 0.5 mg/kg dry ND pg/L
3IB. Fluoranthene 0.9 mg/kg dry ND pg/L
32B. Fluorene 4.2 mg/kg dry ND pg/L
39B. Naphthalene 0.5 mg/kg dry ND Pg/1
44B. Phenanthrene 8.0 mg/kg dry ND pg/L
45B. Pyrene 0.3 mg/kg dry ND pg/L
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44B. Phenanthrene 8.0 
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Notes: 
(I ) ND = Not detected at reported method detection limit 
(2) Laboratory analysis by Rocky Mountain Analytical Laboratory 
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CORDOVA 
UNITS AD UNITS 
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mg/kg dry 0.038 mg/I 
mg/kg dry 0.22 mg/I 
mg/kg dry 0.22 mg/I 
mg/kg dry 0.15 mg/I 
mg/kg dry 0.009 mg/I 
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mg/kg dry ND µg/1 
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TABLE 3-2. SUMMARY OF DETECTIONS-GROUNDWATER SAMPLES 
DECEMBER 1981

Notes:
(1) ND = Not detected at reported method detection limit.
(2) Laboratory analysis by Rocky Mountain Analytical Laboratory

COMPOUND UNITS
MW
1-79

1633-01

MW
3-79

1633-02

i

MW
4-79

1633-03

MW
5-79

1633-04

MW
81-2

1633-05

MW
81-5

1633-06

METALS, CYANIDE & TOTAL PHElNOLS

6M. Copper, Total mg/L ND ND ND ND ND 0.016
7M. Lead, Total mg/L 0.051 ND ND Nd ND 0.22
9M. Nickel, Total mg/L ND ND ND ND ND 0.035
10 M. Selenium, Total mg/L ND ND ND 0.004 ND ND
13M. Zinc, Total mg/L ND ND 0.014 ND ND 0.036

VOLATILE COMPOUNDS

IIV. Chloroform lig/L ND ND 1 ND 5 1
25V. Toluene Pg/L ND 1 ND 1 ND 1
29V. Trichloroethylene Pg/L ND ND ND ND 4 ND

BASE/NEUTRAL COMPOUNDS

26B. DI-N-Butyl Phthalate Pg/L Nq 12 16 ND ND NE1

____ ___L,

w 
I ...... 

N 

• • 
TABLE 3-2. SUMMARY OF DETECTIONS-GROUNDWATER SAMPLES 

DECEMBER 1981 

MW MW 
COMPOUND UNITS 1-79 3-79 

1633-01 1633-02 

METALS, CYANIDE & TOTAL PHENOLS 

6M. Copper, Total mg/I., ND ND 
7M. Lead, Total mg/L 0.051 ND 
9M. Nickel, Total mg/L ND ND 
10 M. Selenium, Total mg/L ND ND 
13M. Zinc, Total mg/L ND ND 

VOLATILE COMPOUNDS 

11 V. Chloroform u!!IL ND ND 
25V. Toluene u!!IL ND l 
29V. Trichloroethylene µg/L ND ND 

BASE/NEUTRAL COMPOUNDS 

26B. DI-N-Butyl Phthalate u!!IL NDI 12 

Notes: 
( I) ND = Not detected at reported method detection limit. 
(2) Laboratory analysis by Rocky Mountain Analytical Laboratory 

• 

MW MW MW MW 
4-79 5-79 81-2 81-5 
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ND ND ND 0.01( 
ND ND ND 0.22 
ND ND ND 0.03: 
ND 0.004 ND Nr:: 

0.014 ND ND 0.03i 

l ND 5 l 
ND l ND l 
ND ND 4 NL 
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In December 1986, one sludge sample was collected from the Aerobic Digester and one was 

collected from the Inorganic Sludge Holding Basin. Envirite Corporation analyzed the samples 

using EPA Method 624 (volatile organics) and EPA Method 625 (semi-volatile organics). Toluene 

and phenol were detected in the aerobic digester sample at low levels (6.0 pg/L and 135 pg/L, 

respectively). No organic constituents were detected in the inorganic basin sludge. Results 

demonstrate that the concentration of potentially leachable organics in the sludge are extremely low. 

A summary of detections is provided in Table 3-3. The laboratory report is provided in Appendix 

20.

EVALUATION OF ORGANIC COMPOUND APPLICATION

The amount of 40 CFR 261, Appendix VIII constituents applied to the SI A since 1975 was 

estimated by multiplying the volume of sludge applied to each zone by the 1987 analytical result 

(one sample from the Inorganic Sludge Holding Basin or one sample from the Aerobic Digester) 

provided in Table 2-3 and Appendix 5. The estimated amount of phenol, toluene, bis(2- 

ethylhexyl)phthalate, fluoranthene, and phenanthrene in pounds is provided in Tables 3-4 through 

3-8.

An estimate of the concentration in each zone was calculated by dividing the pounds applied 

by the volume of soil in the ZOI. Several assumptions were made as presented below.

1. The 1987 analytical data for one sludge sample are representative of all sludges 

applied to the landfarms since 1981.

2. The analytical data are reported as wet weight.

3. The organic constituents do not vmdergo degradation in the soil.
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The amount of 40 CFR 261, Appendix VIII constituents applied to the SIA since 197 5 was 

• estimated by multiplying the volume of sludge applied to each zone by the 1987 analytical result 

( one sample from the Inorganic Sludge Holding Basin or one sample from the Aerobic Digester) 

provided in Table 2-3 and Appendix 5. The estimated amount of phenol, toluene, bis(2-

ethylhexyl)phthalate, fluoranthene, and phenanthrene in pounds is provided in Tables 3-4 through 

• 

3-8. 

An estimate of the concentration in each zone was calculated by dividing the pounds applied 

by the volume of soil in the ZOI. Several assumptions were made as presented below. 

1. The 1987 analytical data for one sludge sample are representative of all sludges 

applied to the landfarms since 1981 . 

2. The analytical data are reported as wet weight. 

3 . The organic constituents do not undergo degradation in the soil. 

3-13 



TABLE 3-3. SUMMARY OF DETECTIONS - SLUDGE SAMPLES 
DECEMBER 1986

CONSTITUENT UNITS DETECTION AEROBIC INORGANIC
LIMIT DIGESTOR BASIN SLUDGE

Toluene pg/L 1.0 6.0 ND
Phenol Ug/L 25 135 ND

Notes:
(1) ND = not detected at the reported method detection limit
(2) Laboratory analysis by Envirite Analytical Services

3-14
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• 

TABLE 3-3. SUMMARY OF DETECTIONS - SLUDGE SAMPLES 
DECEMBER 1986 

CONSTITUENT UNITS DETECTION 
LIMIT 

Toluene ug/L 1.0 
Phenol UQ/L 25 

Notes: 
( 1) ND = not detected at the reported method detection limit 
(2) Laboratory analysis by Envirite Analytical Services 

3-14 

AEROBIC 
DIGESTOR 

INORGANIC 
BASIN SLUDGE 

6.0 ND 
135 ND 



TABLE y-4. ESTIMATED PHENOL APPLIED TO SLUDGE INCORPORATION AREAS

CO
I

DATE
ESnMATED PHENOL APPLIED (LBS)

Zmcl Zmw2 Zones Zone4 Zmm5 Zmm6 Z«ne7 Zones Zone9 Zone IS Zone 11 Zone 11
IHR AD IHR AD IHR AD IHB AD IHR AD IHR AD IHR AD IHR 11 AD IHR AD IHR AD IHR AD IHR AD

12/75-3^6 0.3633 0.0703
yi6/76-4/l/76 0.0398

3/76-4/76 0.0539 0.0222 0.0133 0.0245
5/19/76-6/3/76 0.0498
6/7/76-7/7/76 0.1802
7/9/76-8/3/76 0.1325

8/4/76-8/24/76 0.1000
10/76-12^76 0.0324 0.1155

1/77 0.0594
3/77-4m 0.0458 0.1093 0.0458 0.0153
4/77-6/77 0.0324 0.1155

5/77 0.0237
507-6/77 0.0265
607-7/77 0.5044
807-9/77 0.0976

11/T7 0.0039 0.0138 0.0033 0.0025
3/78-4/78 0.0386 0.1378 0.0331 0.0248
408-5/78 0.0362 0.1293 0.3723 0.0233

502/78-6/6/78 0.0132 0.0314 0.0132 0.0044
60/78-7/1309 0.0752 0.1794 0.0752 0.0251
7/17/78-80008 0.0496 0.II82 0.0496 0.0165
8/30/78-100/78 0.1497
10/V78-10/30/78 0.1066
10/^78-10/30/78 0.0271

1008 0.3423 0.1500
4/5/79-^1/79 0.0685
50/79-5/1809 0.0955
503/79-60/79 0.1211
7/9/79-8/10/79 0.1244
8/1309-11/I09 0.3125

10/29/79-100009 0.0252
11/79 0.1405 0.0847

11/17/79-120/79 0.I75I
10609.4/10/80-4/29/80 0.0157

400/80-50/80 0.0396 0.0945
50/80-V16/80 0.0996 0.0324

6/30/80-9/30/80 0.4053
11/6/80-11/1400 0.0145 0.0345 0.0145 0.0048
11/6/80-12/12/80 0.0609 0.1453 0.0609
11/600-12/17/80 0.0203
12/1500-12/1800 0.0432
3/1601-30001 0.2464
3/3101-V101 0.0512 0.1086 0.0512 0.0171
5/401-5/1101 0.1232

6/1501-6/1701 0.1535
6/1701-7/1001 0.2529
8/2901-80701 0.0757
80101-9001 0.1040
9001-9/501 0.1470

9/901-10/201 0.2400
9/2201-90301 0.1381
10/101-11/501 0.1492
in/27/81-11/4/81 0 0418 00996
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T ABU: ~. ESTIMATED PHENOL APPLIED TO SLUDGE INCORPORATION AREAS 

DATE 

Zonet Zone? Zonel 7.Gne' 
IUD An IU D An lllR An IHH An 

12/7'.>-3176 0.3633 0.0703 
3/l6176-41ln6 0.0398 

3116-4116 0.0539 0.0222 0.0133 
S/19n6-&3/76 
611n6-mt16 
1/9n6-8/3/16 
8/4176-M4176 

1on6-12/76 
1m 

3/77-4177 0.04511 0.1093 0.04511 0.0ISl 
4177-Un 

S/77 
S/11-Un 
6111-1m 
8111-9m 

um 
3178-4178 
4178-S/78 

S/22/78-6/6/78 0.0132 0.0314 0.0132 0.0044 
618/78-7/13/79 0.0752 0.1794 0.0752 0.0251 

7/17f78-$/30/78 0.0496 0.1182 0.0496 0.0165 
8/30/78-10/9f78 
1 OIS/78-1 OI.J0/78 
I OIS/78-1 OI.J0/78 

10/78 
4/S/79-S/ln9 
S/2n9-S/18/79 
S/13/79.Qlm 
7/9179-8/10/79 
8/13/79-U/ln9 

I 0/29n9-l 0/30/79 
u m 

11111m-1211m 0.1751 
1126179 4110/80-4/19/80 

4130/BO-S/2/80 0.0396 0.0945 
512180-S/l 6/80 0.0996 0.0324 
6/30/l!0-9/30/80 
U 16/80-1111 4180 0.0145 0.0345 0.0145 0.0048 
l 116/80-12112180 0.0609 0.1453 0.0609 
1116/80-12117180 0.0203 

1211 "80-12118/80 
3/16181-3/30/81 
3131181-S/l/81 0.0512 0.1086 0.0512 0.0171 
S/4181-S/U/81 

6115181-&'l 7181 
6117/81-7110/81 
8/29181-8127181 
8/31181-913181 
913181-915181 

919181-10/2/81 
9/22181-9123181 
10/1/81-1115181 
"" 7/R I. "~ nnAIR 0.""""' 

• • 
ESTIMATED PHENOL APPLIED 

(LBS) 

Zone5 z.one, Z-7 Zonel z:one, Z-19 Zone tt ZoneU 

,uu •n lllR An lllR An ,uu An ,uu An ,uu An IHK An ,uu •n 

0.0245 
0.0498 
0.1802 

0.1325 
0.1000 

0.0324 0.1155 
0.0594 

0.0324 0.IIS5 
0.0237 

0.0265 
0.S044 

0.0976 
0.0039 0.0138 0.0033 0.0025 
0.0386 0.1378 0.0331 0.0248 
0.0362 0.1293 0.3723 0.0233 

0.1497 
0.1066 
0.0271 

0.3423 0.1500 
0.0685 

0.0955 
0.12U 
0.1244 

0.3125 
0.0251 

0.1405 0.0847 

0.0157 

0.4053 

0.0432 
0.1464 

0.1231 
0.1535 

0.2519 
0.0757 

0.1040 
0.1470 

0.2400 
0.1381 

0.1492 
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TABLE 1^. ESTIMATED PHENOL APPLIED TO SLUDGE INCORPORATION AREAS

(jO

I—*
CTl

Note:
(I)
(J)
(3)
(4)

DATE ESTIMATED PHENOL APPLIED (LBS)

ZoMl Zofw2 Zonc3 Z«m4 ZmmS Z«w6 Zmw7 Zones Zom9 ZeMlO ZOMll Zone 12
IHR An IKR An IHR AD IHR AD IHR An IHR AD IHR AD IHR AD IHR AD IHR AD IHR AD IHR AD

12/5/81-12/8/81 0.0443
4/1/82-8/31/82 0.0633 0.0070 0.1510 0.0168 0.2027 0.0676 0.1189 0.0908 0.6029
9/1/82-3/31/83 0.0584 0.1460 0.1441 0.0468 0.0385 0.3873

4/83-10/83 0.1243 0.5348 0.5801 0.0937 0.0458 0.1640 0.3008 0.1459 0.1315
4/84-5/84 0.0547 0.0547 0.1689 0.0274

11/84-12/84 0.0096 0.0192 0.0572 0.1471 0.0612
1/85-9/85 0.0399 0.1282 0.0540 0.0180 0.0350 0.1255 0.0292 0.0146
3«6-7/86 0.0878 0.1959 0.0743 0.0293 0.1459 0.3819 0.0757 0.2043
8/86-2/87 0.0216 0.1100 0.0552 0.1970 0.0943 0.5107 0.1765
3/87-8/87 0.0049 0.0109 0.0041 0.0016 0.0372 0.1081 0.1349 0.0703 0.0323 0.3909
9/87-11/87 0.1801
10/87-11/87 0.1460
3/88-7/88 0.0679 0.1516 0.0575 0.0226 0.0269 0.1373 0.0960 0.4903 0.0230 0.1177 0.1897
9/88-2«9 0.0204 0.0456 0.0173 0.0068 0.0350 0.1248 0.2702 0.0300
3/89-8«9 0.0545 0.1215 0.0461 0.0182 0.1412 0.0339 0.1168 0.0600
9/89-2/90 0.2043 0.3002
3/90-8/90 0.0174 0.0396 0.0174 0.0174 0.0269 0.0330 0.0960 0.1189 0.0231 0.0282 0.1751 0.3627
9/90-2/91 0.0324 0.0739 0.0324 0.0324 0.0168 0.1605 0.0594 0.0067 0.0901
3/91-8/91 0.2043 0.1501 0.1751 0.2102
9/91-2/92 0.0480 0.0721 0.2335 0.1201
3/92-8/92 0.0474 0.0985 0.0426 0.0158 0.2402
9/92-2/93 0.0664 0.1379 0.0300
1/93-12/93 0.0558 0.1244 0.1723 0.0679 0.0225 0.0804 0.0193 0.1287 0.0788
1/94-12/94 0.2943 0.1116 0.0980
3/94-4/94 0.4900
8/94-9/94 0.1868

11/94-12/94 0.3640
VI4/95-V74/Q5 00215 0 7064 0 1744 0 7560 0 3219

Estinuted using one sample lesuH (May I9S7) and Uatoric datebase of vohnne of shidge applied to each zone. 
IHB - Inoiganic Sludge Holding Pond 
AD - Aerobic Digestoi
Blanks indicate no sludge applied to thal zone on dial date.
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TABLE 3-4. ESTIMATED PHENOL APPLIED TO SLUDGE INCORPORATION AREAS 

DATE ESTIMATED PHENOL APPLIED 
(LBS) 

Z-1 Z-2 Z-3 Z-4 z-s 1-, Z....7 

!IHI An II-IR An II-IR An ,uu An II-IR An IHR An ,uu An 

12/5111 H 2/8/81 
4/1/82-81.ll/82 0.0633 0.0070 0.ISl0 0.0168 0.2027 0.0676 0.11 89 
9/1/82-31.ll/83 0.0584 0.1460 0.1441 0.0468 

4/83-10/83 0.1 243 0.5348 0.5801 0.0937 0.0458 0.1640 0.3008 0.1459 
4/84-5184 0.0547 0.0541 0.1689 0.0274 

11 /84-12/84 0.0096 0.0192 0.0572 0.1471 
l/BS-9/85 0.0399 0.1282 0,0540 0.0180 0.0350 0.1255 0.0292 
3186-7/86 0.0878 0.1959 0.0743 0.0293 0.1459 0.3819 0.0757 
8/86-2/87 0.0216 0.1 100 0.0552 0.1970 0.0943 0.5107 
3/87-8/87 0.0049 0.0109 0.0041 0.0016 0.0372 0.1081 0.1349 0.0703 0.0323 

9/87-11/87 
10/87-11/87 0.1460 
3/88-7/88 0.0679 0.IS16 0.0S7S 0.0226 0.0269 0.1373 0.0960 0.4903 0.0230 0.11n 
9/88-2/89 0.0204 0.0456 0.0173 0.0068 0.0350 0.1248 0.2702 0.0300 
3/89-M9 0.054S 0.121S 0.0461 0.0182 0.1412 0.0339 
9/89-2/90 
3/90-8/90 0.0174 0.0396 0.0174 0.0174 0.0269 0.0330 0.0960 0.1189 0.0231 0.0282 
9/90-2/91 0.0324 0.0739 0.0324 0.0324 0.0168 0.160S 0.0594 0.0067 0.0901 
3/91-8/91 0.2043 0.1501 
9/91-2/92 0.0480 o.oni 
3/92-8/92 0.0474 0.098S 0.0426 0.0158 
9/92-2/93 0.0664 0.1379 
1/93-12/93 0.0558 0.1244 0.1723 0.0679 0.0225 0.0804 0.0193 
1/94-12/94 0.2943 0.1116 
3/94-4194 
8/94-9/94 

11/94-12/94 
~ n ""' 

(I) Estimated using one sample result (May 1987) and historic database ofvolwne ofsludge applied to each ZDne. 
(2) IHB - Inorganic Sludge Holding Pond 
(3) AD - Aerobic Digestor 
( 4) Blanb indicate no sludge applied to that zone on that date. 

• 
7-1 z-, 7-10 Z-11 Z-12 

,UD An ,uu An ,uu •n ,uu •n ,uu •n 

0.0443 
0.0908 0.6029 

0.0385 0.3873 
0.1315 

0.0612 
0.0146 

0.2043 
0.176S 
0.3909 
0.1801 

0.1897 

0.1168 0.0600 
0.2043 0.3002 
0.17SI 0.3627 

0.1751 0.2102 
0.2335 0.1201 

0.2402 
0.0300 

0.1287 0.0788 
0.0980 

0.4900 
0.1868 
0.3640 

O?Ol<A n l?AA ""'"" n,na 
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TABLE 3-5. ESTIMATED TOLUENE APPLIED TO SLUDGE INCORPORATION AREAS

CO
I

DATE
ESTIMATED TOLUENE APPLIED (LBS)

lotMl Zmm2 Zoim3 7mm4 Zmm5 Zmm6 Z4mm7 Zones Z«M» ZmlS Zomll Zone 12
IHR AD IHR AD IHR AD IHR AD IHR AD IHR AD IHR AD IHR AD IHR AD IHR AD IHR AD IHR AD

12/75-3/76
3/16/76-4/1/76 7.97E-03

3/76-4/76 1.08E-02 4.44E-03 2.66E-03 4.90E-03
5/19/76-6/3/76
6/7/76-7/7/76
7/9/76-8/3/76 2.65E-02

8/4/76-8/24/76 2.00E-02
10/76-12/76

1/77
3/77-4/77
4/77-6/77

5/77
5/77-6m
6^77-7/77
8/77-9/77 1.95E-02

11/77
3^78-4/78
4/78-5/78

y22/78-6/6/78 2.64E-03 6.28E-03 2.64E-03 8.78E-04
6/8/78-7/13/79
7/17/78-830/78 9.91E-03 2.36E-02 9.91E-03 3.30E-03
8/30^78-10/9/78 2.99E-02
10/5/78-1030^8 2.13E-02
10/5/78-103038 5.42E-03

10/78
4/539-5/1/79
53/79-5/18/79
333/79-6339
7/9/79-8/10/79
8/1339-11/1/79

1039/79-1030/79
11/79

11/17/79-123/79 3.50E-02
136^79.4/10/80-439/80

430/80-53/80
V2«)-yi6/«l
63030-93030
11/630-11/1430 2.89E-03 6.90E-03 2.89E-03 9.65E-04
11/6/80-12/12/80
11/630-12/17/80
12/1530-12/1830
3/1631-33031
3/3131-5/131 1.02E-02 2.I7E-02 1.02E-02 3.42E-03
5/431-yil31
6/1531-6/1731
6/1731-7/1031
83931-83731
83131-9/331 2.08E-02
9/331-9/531

9/931-10/231
9/22/81-93331
10/131-11/531
10/2731-11/431 8 36R-03 I 99F-02

PigeIof2
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TABLE ~S. ESTIMATED TOLUENE APPLIED TO SLUDGE INCORPORATION AREAS 

DATE 

Z-1 Z-2 ZonoJ Z-4 

,uu An IH R An IHR An ,uu 

1'2/7}.-3/76 
3/16/76-4/ln6 7.97E-03 

3/76-4/76 l.0SE-02 4.44E-03 2.66E-03 
Y 19nf,.613/16 
6/1n6-mn6 
1l9n6-Y3/16 
8/4/76-8/24/76 

10f76-1'2/76 
1m 

3177-4/77 
4/n-6171 

Y11 
5177-6177 
6/11-1m 
8/11-9m 

11 m 
3178-4/78 
4/78-5178 

Y22/78-6/6n8 2.64£-03 6.28E-03 2.64£-03 8.78£-04 
6/8/78-7/13/79 
7/17~ 9.91£-03 2.36£-02 9.91£-03 3.30£-03 
8/30f78.10/9n8 
10/5178· l 0/30n8 
I 0/5178-10/30n8 

10/78 
4/S/79-Yln9 
Y'2/79-Yl8/79 
YlY19-611n9 
7/9n9-8/10/79 
8/13/79-1 llln9 

10/29n9-10f3(V79 
u m 

11111m-1mm 3.50£-02 
1ll6n9 4/10/80-4/29/80 

4/30/80-5/l/80 
512/8().5/16/80 

6/30/80-9/30/80 
11/6/80-11114/80 2.89£-03 6.90£-03 2.89£-03 9.65£-04 
1116/80-12112/80 
l 116/80-12117/80 
l l/U/80-12/18/80 
3/16181-3/30/81 
3/31181-Yl/81 1.02£-02 2.l?E-02 1.02£-02 3.42£-03 
5/4/81-Yl 1181 
6/15/81-6/17/81 
6/17/81-7110/81 
8/29/81-8/27/81 
8/31/81-9/3/81 
9/3/81-9/5/81 

9/9181-1 0/2181 
9/22181-9/23/81 
10/1181-1115/81 

11u· ,- ,,v • IIL&IW I• "'".n' I ooi,.m 

• • 
ESTIMATED TOLUENE APPLIED 

(LBS) 

z-s z-, 7-7 Z-1 r.-, Z-11 7-11 7-12 

An IHR ,rn '""- .. n IMR A '""- An IMR A IHR .. n IH R .. n OHK An 

4.90E-03 

2.65E-02 
2.00E-02 

1.95£-02 

2.99£-02 
2.13£-02 
5.42£-03 

2.08£-02 
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TABLE 3-5. ESTIMATED TOLUENE APPLIED TO SLUDGE INCORPORATION AREAS

(jJ

I

Note:

DATE
ESTIMATED TOLUENE APPLIED (LBS)

ZmMl Zonc2 Zmw3 Zmw4 ZtBt! Z«w« Zmh7 Zmw8 Zmc9 ZmmIO ZmwII ZmwI2

IHR AD IHR AD IHR AD IHR AD IHR AD IHR AD IHR AD IHR AD IHB AD IHB AD IHR AD IHR AD

12/5/81-12/8^1
4/1/82-8G1/82 1.27E-02 3.02E-02
9/1/82-301/83 1.17E-02 2.92E-02 771E-03

4/83-10/83 1.07E-01 1.87E-02 9.17E-03 3.28E-02
404-504 1.09E-02 1.09E-02 5.47E-03

1104-1204 1.14E-02 2.94E-02
105-905 7.01E-03 2.51E-02 5.84E-03 2.92E-03
306-7/86 4.09E-02
806-207 2.20E-02 I.89E-02
307-807 7.44E-03 2.70E-02 6.46E-03
907-1107
1007-1107 2.92E-02
308-708 5.38E-03 1.92E-02 4.61E-03 3.79E-02
9/88-209 6.99E-03 2.50E-02 5.99E-03
309-809 2.82E-02 6.78E-03 2.34E-02
909-2/90 4.09E-02
3/90-800 5.37E-03 I.92E-02 4.61E-03 3.50E-02
9/90-201 3.21E-02 I.34E-03
3/91-801 4.09E-02 3.50E-02
901-2/92 4.67E-02
y92-802 9.49E-03 1.97E-02 8.5IE-03 3.I6E-03
902-2/93 1.33E-02 2.76E-02
103-1203 4.50E-03 1.61E-02 3.86E-03 2.57E-02 1.58E-02
104-1204 1.96E-02
3/94-4/94 9.80E-02
804-904

3 74E-0211/94-12/94 7.28E-02
3/14/95-V24/95

7 49F-07 6 48F-02

(1) Estinieted using one sample result (May 1987) aiul histodc database of vduroe of sKidge ^bed to each xone.
(2) IHG «Inorganic Shidge Holding Pond
(3) AD « Aerobic Digester

Blanks indicate no shidgeai^Bed to dut zone on that date.

Page2of2

w 
I ,_. 

00 

• • 
TABLE J.5. ESTIMATED TOLUENE APPLIED TO SLUDGE INCORPORATION AREAS 

DATE ESTIMATED TOLUENE APPLIED 
(LBS) 

Z-1 Z-2 ZoneJ Zone4 Zone5 z-, l.ono 7 

OMU •n <MU •n , uu An IUD •n <MU An <MU •n OMU •n 

12/5181-121811!1 
411 /'82-81311'82 l.27E-02 3.02E-02 
9/1/82-3/311'83 l.l?E-02 2.92E-02 

4183-10/83 l.07E-OI l.87E-02 9.l?E-03 3.28E-02 
4/84-5184 l.09E-02 1.09E-02 S.47E-03 

II /84-12/84 1.14E-02 2.94E-02 
1/85-9/SS 7.0IE-03 2.SIE-02 S.84E-03 
3/86-7/86 
8/86-2/87 2.l0E-02 l.89E-02 
3/87-81117 7.44E-03 2.70E-02 6.46E-03 
9/87-11/87 
10/87-11/87 2.92E-02 
3/88-7/88 S.38E-03 l.92E-02 4.61E-03 
9/88-2/89 6.99£-03 2.S0E-02 S.99£-03 
3/89-8/89 2.82E-02 6.78E-03 
9/89-2/90 
J/90-8/90 S.37E-03 l.92E-02 HIE-03 
9/90-21'91 3.l!E-02 l.34E-03 
3/91-8/91 4.09E-02 
9191-2/92 
3/92-8/92 9.49E-03 l.97E-02 8.SIE-03 3.16E-03 
9192-2/93 l.33E-02 2.76E-02 
1/93-12/93 4.SOE-03 1.61E-02 3.86E-03 
1194-12/94 
3/94-4194 
8194-9194 

11194-121'94 ... 
~ 

Note: 
(I) Estimated using one sample result (May 1987) and historic databose of volwne of sludge applied lo each zone. 
(2) !HG - lnorpnic Sludge Holding Pond 
()) AD = Aerobic Digestor 
( 4) Blanks indicate no sludge applied lo that zone on that date. 

• 
Zonel 1-, 7-10 Zone 11 Z-12 

,uu •n ,uu •n ,uu An ,uu An ,uu An 

7.71E-03 

2.92E-03 
4.09E-02 

3.79E-02 

2.34E-02 
4.09E-02 
3.SOE-02 

3.SOE-02 
4.67E-02 

2.S7E-02 USE-02 
l.96E-02 

9.80E-02 
3.74E-02 
7.28E-02 

, ·•~-"' I ~AR~.n, 
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TABLE «. ESTIMATED BIS<^ETHYL HEXYL)PHALATE APPLIED TO SLUDGE INCORPORAHON AREAS

VO

DATE
ESTIMATED BIS(T-ETHVL HEXVL)PHALATE APPLIED (LBS)

Zmtel Zotlel Zmic3 Zmke4 ZmwS ZoncC Zone? ZmmS Zmm9

e1

ZmmII Zmm12

IHR AD IHR AD IHR AD IHR AD IHR AD IHR AD IHR AD IHR AD IHR AD IHR AD IHB AD IHR AD

12/75-3/76
3/16/76-4/1/76 4.2 IE-023/764/76 5.70E-02 2.35E-02 1.40E-02 2.59E-02
5/19/76-63/76
6/7/76-7/7/76
7/9/76-83/76 1.40E-01

8/4/76-8/24/76 I.06E-01
10/76-12^6

1/77
3/77-437
4/77-637

537
537-637
637-7/77
8/77-9/77 1.03E-01

1137
338-438
4/78-538

53238-6/638 U9E-02 332E-02 IJ9E-02 4.64E-03
6/8/78-7/1339
7/17/78-83038 5.24E-02 I.25E-01 5.24E-02 1.75E-02
830/78-103/78 1.58E-01
10/538-1030/78 1.I3E-01
10/5/78-10/30/78 2.87E-02

10/78
4/5/79-5/1/79
5339-V1839
53339-63/79
73/79-8/10/79
8/1^79-11/139

1039/79-103039
11/79

11/1739-123/79 1.85£4)1
13639.4/1030-4/29/80

430/80-5/2/80
y:flo-yi6flo
6/3030-9/30/80
11/6^1-11/1430 1.53E-02 3.65E-02 1.53E-02 5.10E4)3
11/630-12/1230
11/630-12/1730
12/1530-12/1830
3/1631-33031
3/3131-5/131 5.42E-02 1.15E-01 5.42E-02 1.81E43
^431-5/1131

6/1531-6/1731
6/1731-7/1031
83931-83731
83131-9/331 l.lOE-01
9/331-9/531

9/931-10/231
93231-93331
10/131-11/531
10/2731-11/431 4 42F-02 I 05F.411

Page 1 of2
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TABLE .M. ESTIMATED BIS(l-ETHYL HEXYL)PHALATE APPLIED TO SLUDGE INCORPORATION AREAS 

DATE ESTIMATED BIS(l-ETHYL HEXYL)PHALATE APPLIED 
(LBS) 

Zone1 Zonel Zonel Zone4 Zone5 z:one, Z.-7 Zonel 

,uw •n ,uw AO ,uw •n ,uw AO ,uw An ,uw •n ,uw •n ,uw 

1217~3176 
3116176-411n6 4.21E-02 

3176-4176 H0E-02 2.35E-02 l.40E-02 2.59E-02 
S/19nf>.U3176 
611nr,.mn6 
119nf>.8/3116 l.40E-01 
814/16-V24/16 l.06E-OI 

I Of76-12176 
1m 

3171-4111 
4177qr7 

5m 
5mq/1 
6m-1m 
8/11-9m 

u m 
3/711-4178 
4178-YTII 

5122/78-6/6178 l.39E-02 3J2E-02 1.39E-02 4.64E-03 
618/78-7/13/79 
7/17f78.3/30/78 5.l4E-02 l.25E-01 5.24E-02 1.75E-02 
8/30/78-10/9/78 
IOIY78· 10130178 
I OIYIS-1 Ol30l78 

ions 
4/V/9-5/lm 
5/2m·5/18m 
5/23f79q/f79 
1/9119-8110f19 
8/13179-11/1/79 

IM9m-lO{J0{79 
11m 

11/ I 1f19.. I 217m 1.BSE-01 
l f26m 4/10/80-4/29/80 

4/30/80-5/2/80 
5/2/80-5116/80 

6/30/8().9/30/80 
11/6'!0-ll/ l 4/80 1.53E-02 3.65E-02 l.53E-02 5.I0E-03 
11/6'!0-12/12/80 
1116'!0-12/17/80 
I 2/15/80-12/18/80 
3116181-3/30/81 
3131181•5/l/81 H2E-Ol 1.ISE-01 5.4lE-02 l.SIE-02 
5/4181-5/11181 
6/15/81-6/17/81 
6/17181-7/10/81 
8/29/81-8127181 
8/31/81-913/81 1.I0E-01 
913181-915/81 

919181-1 Oll/81 
9'22181-9'23181 
IOll/81·11/5/111 
,nn•-•.I "•- •n~M I n,a.fll 

• 
z-, Z-10 Z-11 Z-12 

,n IHR •n ,uw •n ,u w AO , uw •n 

l.03E-01 

l.58E-01 
1.13E-Ol 
2.87E-02 
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TABLE ESTIMATED BIS(^ETHYL HEXYL)PHALATE APPLIED TO SLUDGE INCORPORATION AREAS

ro
o

DATE ESTIMATED BIS(2-ETHYL HEXYL)PHALATE APPLIED 
(LBS)

ZmmI lotw2 Zmw3 Zone4 Zones Zone6 Zone? Zones Zones Zone IS Zone 11 Zonel2

.IHB 1 AD IHR I AD IHB AD 1 AD IHB AD IHB AD IHB 1 AD IHB AD IHB AD IHR AD

12/5/8I-I2/8/S1
4/1/82-8/31/82 6.70E-02 1.60E-01
9/1/82-3/31/83 6.17E-02 1.54E-01 4.07E-02

4/83-10/83 5.65E-01 EPJraiM 4.84E-02 1.73E-0I
4«4-5/84 5.79E-02 5.79E-02

11/84-12/84 6.05E-02 1.56E-01
1/85-9/85 3.70E-02 1.33E-01 3.09E-02 I.54E-02
3/86-7/86 2.I6E^II
8/86-2/87 M6E-01 9.97E-02
3/87-8/87 3.93E-02 I.43E-01 3.4IE-02
9/87-11/87
10/87-11/87 1.54E-01
3/88-7/88 2.84E-02 1.02E-01 2.44E-02 2.01E-01
9/88-2/89 3.69E-02 1.32E-01 3.17E-02
3/89-8/89 1.49E-01 3.58E-02
9/89-2/90
3/90-8/90 2.84E-02 1.02E-01 2.44E-02 1.85E-01
9/90-2/91 1.70E-01 7.10E-03
3/91-8/91 2.I6E-01 1.85E4)1
9/91-2/92 2.47E-01
3/92-8/92 5.01E-02 1.04E-0I 4.50E-02 1.67E-02
9/92-2/93 7.02E-02 1.46E-0I
1/93-12/93 238E-02 8.50E-02 2.04E-02 1.36E-01 8.33E-02
I/94-I2/94 1.04E-01
3/94-4/94 5.18E-01
8/94-9/94 1.97E-01

11/94-12/94 385E-01
VI4/95-V7 4/95 122£^

Note:
(1) Estimtted using one sample result (May 19S7) and historic database of votume of shidge applied to each zone.
(2) IHB-Inorganic Sludge Holding Pond
Q) AD-Aerobic Digester

Blanks indicate no shidge applied to that zone on that date.
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TABLE M. ESTIMATED BIS(:Z..ETHYL HEXYL)PHALATE APPLIED TO SLUDGE INCORPORATION AREAS 

DATE ESTIMATED BIS(:Z..ETHYL HEXYL)PHALATE APPLIED 
(LBS) 

Zone! Zone2 ZoneJ Zone4 Zone5 Zone6 Zone7 Zonel 

11-lR An 11-lR An 11-lR An 11-lR An IHB An l"R AD 11-lR A l"R 

12/5181-12/8181 
411/82-8/31/82 6.70E-02 1.60E-OI 
9/1/82-J/Jl/83 6. l7E-02 I.S4E-OI 

4/83-10/83 S.6SE-01 9.9IE-02 4.84E-Ol 1.73E-OI 
4/84-5184 5.79E-Ol S.79E-02 l .89E-Ol 

11/84-12/84 6.0SE-02 1.56E-0I 
l/l!S-9/85 3.70E-02 l.33E-OI 3.09E--Ol I .S4E-Ol 
3186-7/86 
8/86-2/87 l.l6E-OI 9.97E-Ol 
3/87-8187 3.93E--02 1.43E-OI 3.4I E-Ol 
9/87-11/87 
10/87-11/87 I.S4E-OI 
3188-7/88 l .84E-Ol 1.0ZE-01 l .44E-Ol 
9/88-2189 3.69E--Ol l.32E-OI 3.17E-02 
3/89-8189 l.49E-OI 3.SSE--02 
9/89-2/90 
3/90-8/90 l .84E--02 l.02E-OI 2.44E-02 
9/90-2/91 1.70E-Ol 7.l0E--03 
3/91-8/91 2.16E-Ol 
9/91-2/92 
3/92-8192 5.0lE--02 l.04E-01 4.SOE--02 1.67E-Ol 
9/92-2/93 7.0lE--02 1.46£-01 
l/9J.ll/93 l .38E-Ol 8.SOE--02 l .04E-Ol 
1/94-12/94 
3/94-4194 
8/94-9/94 

11/94-12/94 
V I 

Note: 
(I) Estimated u.,ifta one sample result (May 1987) and historic databue of volume of sludge applied to each mne. 
(2) IHB • Inorganic Sludge Holding Pond 
(3) AD• Aerobic Digestor 
( 4) Blanlcs indicate no sludge applied to that zone on that date. 

• 
1.one, Zenett Zone 11 Zonel2 

An 11-lR An 11-l R An 11-lR An ,uu An 

4.07E-02 

l .16E-01 

2.0IE-01 

l.23E-0I 
l.16E-O I 
l.8SE-01 

I.SSE-01 
2.47E-Ol 

l.36E-Ol 8.33E-02 
l.04E-Ol 

5.ISE-01 
l.97E-Ol 
3.85E-Ol , .,.,.n, 3.4,.,.n, 
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TABLE 3-7. ESTIMATED FLUORANTHENE APPLIED TO SLUDGE INCORPORATION AREAS

CJ

ro

DATE
ESnMATED FLUORANTHENE APPLIED (LBS)

ZoiMi Z«m2 Z<hm3 Zmm4 Zones ZooeC Zone? Zones Zone9 Zone IS Zone 11 Zone 12
tMR AD IHR AD IHR 1 AD IHR AD IHR AD IHR AD IHR AD IHR AD IHR AD IHR AD THR AD IHR AD

12/75-3/76
3/16T76-4/1/76 2 96E-023^6-4/76 4.00E-02 1.65E-02 9.87E-03 1.82E-02
5/19/76^3/76
6/7/76-7/7/76
7/9/76-8/3/76 9.84E-02

8/4/76-8/24/76 7.43E-02
10/76-12A76

1/77
3/77-4/77
4/77-6/77

5/77
5/77-6/77
6/n-7/77
8/77-9/77 7.25E-02

11/77
3/78-4/78
4/78-5/78

5/22^-6/6/78 9.79E-03 2.33E-02 9.79E-03 3.26E-03
6/8^8-7/13^9
7/17/78-800/78 3.68E-02 8.78E-02 3.68E-02 1.23E-02
800/78-10/9/78 l.llE-01
10/5/78-1000/78 7.92E-02
10/5/78-1000/78 2.01E-02

10/78
4/5/79-5/1/79
50/79-5/18/79
50309-60/79
7/9/79-8/1009
8/1^79-11/1/79

1009/79-1000/79
11/79

11/17/79-12/7/79 UOE-Ol
1/26/79.6/1W80-4/29/80

400/80-50/80
50/80-5/16/80

600/80-900/80
11/6/80-11/1400 1.08E-02 2.56E-02 1.08E-02 3.58E-03
11/6/80-12/1200
11/600-12/17/80

I2/15«0-12/I8/80
3/16/81-3/30/81
3^1/81-5/1/81 3.81E-02 8.07E-02 3.81E-02 I.27E-02
5/401-5/1101

6/1501-6/1701
6/17/81-7/10/81
8/2901-80701
80101-9001 7.73E4)2
9001-9/501
9/901-10001
9/2201-90301
10/101-11/501

10/77/81-11/4/81 3 lOP-0? 7 40F-07

Pigelofa

w 
I 

N ...... 

• 
TABLE). 7. ESTIMATED FLUORANTIIENE APPLIED TO SLUDGE INCORPORATION AREAS 

DATE 

Zonet Zonel Zonel z-, 

'"" A '"" A '"" AD II-IA An 

1217S-3176 
3/16176-4/1/76 2.96E-02 

3176-4'76 4.00E-02 l.65E-02 9.87E-03 
Sii 9n6-6131'76 
617/76-7/7n6 
7/9/76-8/3/76 
8/4'76-S/24/76 

10/76-12/76 
1m 

3/77-4177 
4/77~ 

5177 
5/77~ 
6177-1m 
8171-9m 

um 
3/78-4/78 
4178-S/78 

5122118-616/78 9.79E-03 2.33E-02 9.79E-03 3.26E-03 
6/8/78-7/13/79 
7/17/78-8/30f78 3.68E-02 8.78E-02 3.68E-02 l.23E-02 
8/30/78-10/9/78 
I OIS/78-10/30/78 
IOIS/78-10/30/78 

10178 
415119-SI 1/79 
S/2119-5/18/79 
SllJ/19-611/79 
7/9/79-3/10179 
8/13/79-11/1/79 

I 0129/79-1 OIJ0/79 
11/79 

11/17/79-12/7/79 1.30E-01 
1/26179 4/10/80-4/29/80 

4/30/80-Sll/'80 
Sll/80-5/16/80 
6/30/80-9/30/80 
11/6180-11/14/80 1.08E-02 2.56E-02 I.0BE-02 3.SSE-03 
11/6180-12/12/80 
11/6180-12/17/80 
12/ISIB0-12/18/80 
3/16181-3/301111 
3/311111-SIIIIII 3.SIE-02 8.07E-02 3.SIE-02 l.27E-Ol 
5/41111-S/IIIIII 

6/15/111-6/171111 
6/171111-7/10/III 
8/291111-8/271111 
8/311111-9/3/lll 
9/3/111-9/5/111 

9/91111 -1 012/81 
9/22/81-9/23/1!1 
IOll/111-11/5/111 

tnr '7/K .1 I /A/q i I~ .... .n, 7 •n~.n, 

• • 
ESTIMATED FLUORANIHENE APPLIED 

(LBS) 

Zone5 z-, Z-7 Z-1 :r.-, Z-H Z-11 Z-12 

, ..... An '"" An II-IA •n II-IA An ,UD An ,uu An 11-!H An ,uu An 

l.82E-02 

9.84E-02 
7.43E-02 

7.25E-02 

I.IIE-01 
7.92E-02 
l .0IE-02 

7.73E-02 
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TABLE J-7. ESTIMATED FLUORANTHENE APPLIED TO SLUDGE INCORPORATION AREAS

roDO

Note:

DATE
ESTIMATED FLUORANTHENE APPLIED (LBS)

Zone! Z«m2 Zom3 Zmw4 Zofw5 ZooeC Zom7 Z«Ml Zom9 ZmwIO ZmhII Zom12

IHBl AD 1 IHB AD IHB AD IHB AD 1 IHB AD IHB 1 IHB AD IHB AD

ivm-ivmi
4^1/»2-8/31/82 4.71E-02 1.12E-01
9/1/B2-3/31/83 4.34E-02 1.08E-01 2.86E412

4/83-10/83 3.97E-01 6.96E-02 3.40E-02 1.22E-01 1

4/84-5/84 4.07E-02 4.07E-02 2.03E-02
11/84-12/84 4.25E-02 1.09E-01

1/85-9/85 2.60E-02 9.32E-02 2.17E-02 1.08E-02 1------------
3/86-7/86 1.32E.01
8/86-2/87 8.17E-02 7.01 E-023/87-8/87 2.76E-02 I.OOE-01 2.40E-02
9/87-11/87
10/87-11/87 1.08E-0I
3/88-7/88 2.00E-02 7.13E-02 1.71 E-02 1.41E.01
9/88-2/89 2.60E-02 927E-02 2.23E-02
3/89-8/89 1.05E-01 2.52E-02 8.67E4)2
9/89-2/90 1.52E-01
3/90-8/90 mim 7.13E-02 1.71E-02 1.30E-01
9/90-2/91 1 1.19E-01 4.99E-03
3/91-8/91 _________ 1 1.52E-01 1.30E-O1 1
9/91-2/92 1.73E-01
3/92-8/92 3.52E-02 7.32E-02! 3.16E4)2 U7E-02
9/92-2/93 4.93E-02 1.02E-01
1/93-12/93 1 1.67E-02 5.97E-02 1.43E-02 9.56E-02 5.85E-02
1/94-12/94 7.28E-02
3/94-4/94 ! 3.64E-01
8/94-9/94 1.39E-01

11/94-12/94 2.70E-01
V14/95-V24/95 12i£:22. iiiei

(1) Eotinuted using one sample lesuH (May I9S7) and histaiic database of vohime of shidge appBed to each zone.
(2) IHB-Inoiganic Sludge Holding Pond
P) AD - Aerobic Digestor
it) Blanks indicate no sludge applied to that zone on that date.
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TABLE J-7. ESTIMATED FLUORANTHENEAPPLIED TO SLUDGE INCORPORATION AREAS 

DATE ESTIMATED FLUORANTIIENE APPLIED 
(LBS) 

l.one I l.one 1 l.one 3 l.one 4 l.one 5 l.one' l.one 7 l.one. 

,H H A ,H H An l"R An l"R A l"R AD OHH An IMR An IMR 

12/"111-1118/81 
4/1182-&13 I /82 4.71E-02 l.llE-01 
9/1182-3131 /83 4.34E-02 l.08E-Ol 

4/83-10/83 3.97E-Ol 6.96E-02 3.40E-02 l.22E-Ol 
4/84-"84 4.07E-02 4.07E-02 2.0lE-02 

ll /114-12/84 4.25E-02 1.09E-Ol 
1/85-9/85 2.60E-02 9.32E-02 2.17E-02 l.OSE-02 
3/86-7186 
8/86-2/87 8.17E-02 7.0IE-02 
3/87-8/87 2.76E-02 l.OOE-01 2.40E-02 

9/87- 11/87 
10/87-11/87 l.0SE-01 
3/88-7/88 2.00E-02 7.llE-02 1.71E-01 
9/88-2/89 2.60E-02 9.27E-01 2.23E-02 
3/89-8189 l.0SE-01 2.52E-02 
9/89-2/90 
3/90-8/90 l.99E-02 7.13E-02 l.71E-01 
9/90-2/91 1.19E-01 4.99E-03 
3191-8/91 l.52E-Ol 
9/91-2/92 
3192-8/92 3.52E-01 7.32E-02 3.16E-02 l.17E-02 
9/92-2/93 4.93E-02 l.02E-OI 
1/93-12/93 l.67E-02 5.97E-02 l.43E-02 
1/94-12/94 
3194-4/94 
8/94-9/94 

11/94-12/94 
V I 

Note: 
(I) Estimated using one sample result (May 1987) 111d historic database of volume of sludge applied to each zone. 
(2) IHB • Inorganic Sludge Holding Pond 
(3) AD • Aerobic Digestor 
( 4) Blanks indicate no sludge applied to that 1D!le on that dau. 

• 
z-, l.one 10 Z-11 Z.0...11 

Al l"R An l"R An IMR An '"R An 

2.86E-01 

U2E-01 

1 .◄ IE-01 

8.67E-02 
U2E-Ol 
l.JOE-01 

1.JOE-01 
1.73E-Ol 

9.56E-01 5.SSE-02 
7.28E-01 

3.64E-Ol 
l.39E-01 
2.70E-Ol . ""-"' I '7 AIJ:'J\1 
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TABLE 3-f. ESHMATED PHENANTHRENE APPLIED TO SLUDGE INCORPORATION AREAS

OJ
I

roCO

DATE E!ITIMATED PHENANTHRENE APPLIED (LBS)

ZmwI ZmwZ Jmm3 Z«m4 ZmwS Zmm< Zmm7 ZmS Zmm9

s1

Zmmu Z«imI2

-tSi— _iU]^ IHR 1 AD IHB _U]£j _mJ IHB -ML. -M2-
12/75*3^6 1.31E-01 2.54E-02

yi^6^|/76 2.50E-01
3/76-4T76 3.39E-01 1.40E-01 8.35E-02 1.54E-01

5/19/76-6/3/76 I.80E-02
6/7/76-7/7/76 6.51E-02
7/9/76-8/3/76 8.33E-01
8/4/76-8/24/76 6.29E-01

10/76-12/76 1.17E-02 4.I7E-02
1/77 2.I5E-02

3/77-477 1.65E-02 3.95E-02 1.65E-02 5.52E-03
477-677 I.I7E-02 4.I7E-02

577 8J6E-03
577-677 9.59E-03
677-7/77 1.82E-01
877-9/77 6.14E-01

1177 1.39E-03 4.98E-03 1.19E-03 8.96E-04
3/78-478 1.39E-02 4.97E-02 1.19E-02 8.95E-03
478-578 1.31E-02 4.67E-02 1.34E-01 8.40E-03

57278-6/678 8.28E-02 1.98E-01 8.28E-02 2.76E-02
6/8/78-7/1379 2.72E-02 6.48E-02 2.72E-02 9.05E-03
7/17/78-87078 3.12E-01 7.43E-01 3.12E-01 1.04E-01
870/78-107/78 9.41E-OI
10/578-107078 6.70E-01
10/578-107078 I.70E-01

1078 1.24E-01 5.42E-02
4/579-5/1/79 2.47E-02
y279-5/1879 3.45E-02
V23/79-6/7/79 4.37E-02
7/9/79-8/10/79 4.49E-02
8/1379-11/179 U3E-01

1079/79-10/30/79 9.11E^3
11/79 5.07E-02 3.06E-02

11/17/79-127/79
\n6m.v\<m-A/29m 5.66E-03

4/3070-5770 1.43E-02 3.41E-02
5/2/80-5/16/80 3.60E-02 1.17E-02
67070-97070 1 1.46E-01
11/670-11/1470 9.10E-02 2.17E-01 9.10E-02 3.03E-02
11/670-12/1270 2.20E-02 5.25E-02 2.20E-02
11/670-12/17/80 7.33E-03

12/15/80-12/1870 1.56E-02 1
yi671-3/3071 8.90E-02 j
37171-yi71 3.22E-01 6.83E-01 3.22E-01 l.OTE-Ol 1
y471-yil71 4.45E-02
6/1571-6/1771 5.54E-02
6/1771-7/1071 9.13E-02
M9/81-8/27/81 2.73E-02
87171-9/371 6.54E-01
9/371-9/571 UHI*H

9/971-10/271 8.66E-02
9/2271-97371 4^E-02
10/171-11/571
I0777MI/47I 2.63E-01 6.26E-OI

5.39E-02
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TABLE 3-1. ESTIMATED PHENANTHRENE APPLIED TO SLUDGE INCORPORATION ARl:AS 

DAU: 

Zone! Zonel ZoneJ Zone4 

,uu •n ,uu An ,uu An IHR •n 

12/7~Y76 l.31E--Ol 2.S4E--02 
YIIY76-4o' ln6 2.~E--01 

Y76-4,'76 3.39E--Ol l.40E--Ol 8.35E--Ol 
5/I9n6-6/3/16 
6nnf>.mn6 
119nf>.8/3/76 
8/4n6-Yl4n6 

I Of'lf>.12/76 
Im 

Y77-4177 l.65E--02 3.95E--Ol l.65E--Ol 5.52E--03 
◄m-6/11 

YTI 
YTl-6/77 
6n1-1m 
8/11-9m 

um 
Y78.4n8 
4n8.5178 

5/21/78.U6/78 8.lBE--02 l.98E--Ol 8.28E--02 2.76E--02 
6l8f1S. 7/1 Y79 2.nE--Ol 6.48E--Ol 2.72E--02 9.05E--03 
7/17n8•8/30/78 3.llE--01 7.43E--Ol 3.l lE--01 l.04E--Ol 
8/30/78-10/9f78 
I 0/5178-1 MOf78 
I 0/5178-1 MOf78 

tons 
4/5/79.5/1/79 
512119-S/18/79 
5/23119.u?/79 
119119-3/10/19 
8/IY79•ll/l/79 

I 0/29179-10/30/79 
ll/79 

11/17/79-12/7/79 l.l0E+oo 
l/26n9 4/10/80-4/29/80 

4/30/8().5/2/80 l.43E--Ol 3.41E--02 
S/2/80.S/16/80 3.60E--02 l.17E--02 
6/30/8().9/30/80 
ll/6/80-11/14/80 9. I0E--02 2.17E--Ol 9.I0E--02 3.03E--Ol 
11/6/80-12/12/80 2.l0E--02 5.25E--02 2.l0E--02 
11/6/80-12/17/80 7.33E--03 

12/1 S/8().12/ l 8/80 
Yl6181-Y30/81 
3131/81-S/l/81 3.llE--01 6.83E--Ol 3.llE--01 1.07E--Ol 
S/4/81-S/ll/81 
6/IS/81.Ul7/81 
6/17/81-7/10/81 
8/29/81-3/27/81 
8/31/81-9/3/81 
9/3/81-9/S/81 
9/9/81 • l 0/2/8 I 
9/22/81·9/23/81 
10/1/81-ll/S/81 
lnr17/X . I l /.4/KI , .. ~.,,, .,. n, 

• • 
ESTIMATED PHENANTHRENE APPLIED 

{LBS) 

Z-5 :r.-, 7-7 :r.-1 z-, Zonell Z-11 ZoneU 

,ua An IJ.IR An IHR Ar ,HK AD OHK AO OHK An ,HK An OHM •n 

I.S4E--Ol 
l.80E•0l 
6.SIE--02 

8.33E--Ol 
6.29E--Ol 

l.17E--02 4.17E•0l 
l .lSE--02 

l.17E--02 4.17E--Ol 
U6E--03 

9.59E--03 
l.82E--Ol 

6.14E--Ol 
l.39E--03 4.98E--03 1.19E--03 8.lloE--04 
l.39E--02 4.97E--02 l.19E--02 8.95E--03 
l.31E--02 4.67E--Ol 1.34E--Ol 8.40E--03 

9.41E--Ol 
6.70E--Ol 
1.70E--Ol 

l.24E--Ol S.42E--02 
2.47E--02 

3.45E--02 
4.37E--02 
4.49E--02 

l.13E--Ol 
9.IIE--03 

5.07E--02 3.06E--02 

H6E--03 

l.4<iE--Ol 

l.56E--02 
8.90E--Ol 

4.45E--02 
5.S4E--02 

9.IJE--02 
2.73E--Ol 

6.S4E--Ol 
5.JIE--02 

8.66E--02 
4.99E--02 

5.39E--02 
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TABLE J-«. ESTIMATED PHENANTHRENE APPLIED TO SLUDGE INCORPORATION AREAS

OJ
I

r>o

Note:

DATE E!ITIMATED PHENANTHRENE APPLIED (LBS)

Zorwl Zorm2 Zone) Zmw4 ZmmS Z«m6 Zone? ZmcS Z«m9 Zone 18 Zone 11 Zone 12
IHB AD AD AD IHB AD IHB AD 1 IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD

12/5^1-12^1 1.60E-02
4/I/82-&OI/82 3.98E-01 2.54E-03 9.49E-01 6.05E-03 7.32E-02 2.44E-02 4.29E-02 3.28E-02 2.18E-01
9/1/82-3/31/83 3.67E-01 9.17E-01 5.20E-02 1.69E-02 2.42E-01 1.40E-01

4/8M0/83 4.49E-02 3 36E+00 2.09E-0I 5.89E-01 2.88E-01 I.03E+00 I.09E-01 5.27E-02 4.75E-02
4/84-5/84 3.44E-01 3.44E-0I 6.10E-02 1.72E-01

11/84-12/84 3.47E-03 6.94E-03 3.60E-01 2.21E-02
1/85-9/85 1.44E-02 4.63E-02 1.95E-02 6.51E-03 2.20E-01 1.83E-01 9.I7E-02
y86-7/86 3.17E-02 7.07E-02 2.68E-02 1.06E-02 5.27E-02 1.38E-01 2.73E-02 I.28E+00
8/86-2/87 7.81E-03 6.92E-01 1.99E-02 7.12E-02 5.93E-01 1.84E-01 6.38E-02
a/87-8/87 1.77E-03 3.95E-03 1.50E-03 5.90E-04 2.34E-01 3.90E-02 8.48E-01 2.54E-02 2.03E-0I 1.41E-01

9/87-11/87 6.51E-02
10/87-11/87 9.I7E-01
3/88-7/88 2.45E-02 5.47E-02 2.08E-02 8.18E-03 1.69E-01 4.96E-02 6.04E-01 1.77E-01 1.45E-01 4.25E-02 I.I9E+00
9/88-2/89 7.38E-03 1.65E-02 6.24E-03 2.46E-03 2.20E-01 7.85E-01 9.76E-02 1.88E-01
a/89-8/89 1.97E-02 4.39E-02 I.66E-02 6.56E-03 8.88E-01 2.13E-01 7.34E-0I 2.17E-02
9/89-2/90 1.28E+00 1.08E-01
a/90-8W 6.29E-03 I.43E-02 6.29E-03 6.29E-03 1.69E-0I 1.19E-02 6ME-01 4.29E-02 1.45E-01 1.02E-02 l.lOE+00 1.31E-0I
9/90-2/91 1.I7E-02 2.67E-02 I.17E-02 l.nE-02 6.07E-O3 I.OIE+OO 2.I5E-02 4.22E-02 3.25E412
3/91-8/91 1.28E+O0 5.42E-02 l.lOE+00 7.59E-02
9/91-2/92 1.73E-02 2.60E-02 1.47E+00 4.34E-02
3/92-8/92 2.98E-01 619E-01 2.68E-01 9.94E-02 8.67E-02
9/92-2/93 4.I7E-0I 8.67E-01 1.08E-02
1/93-12/93 2.01E-02 4.49E-02 6.22E-02 2.45E-02 I.42E-01 5.05E-01 1.2IE-01 8.09E-01 4.95E-01
1/94-12/94 1.06E-01 4.03E-02 1 6.1dE-01
3/94-4/94 1 '3.08E^^
8/94-9/94 1.17E+00

11/94-12/94 2.29E+00
V14/9VV74/95 7.TTE-03 9.2'<E-02

(1) Estimated using one sample result (May 198?) and historic database of volume of atui
(2) IHB - Inorganic Sludge Hoidii« Pond
0) AD-Ao’obic Digeshv

Blanks indicate no sludge applied to dut zone on diat date.

^>plied to each zone.

Page 2 of 2

w 
I 

N 
.i,. 

• • 
TABLE 3-1. ESTIMATED PIIENANTIIRENE APPLIED TO SLUDGE INCORPORATION AREAS 

DATE ESTIMATED PIIENANfflRENE APPLIED 
(LBS) 

Zone I Zonel Zonel Z-4 1..ooes 1.one, Z:-7 Z.-1 

'"" an ,uu An ,uu An ,uu an IHI< an ,uu An IHR An IHI< An 

IVS/81-11/8/111 
411 /82-8131 /82 3.98E-01 2.S4E-03 9.49E-OI 6.05E-03 7.32E-02 2.44E-02 4.29E-02 3.28E-02 
9/1/82-3131 /83 3.67E-Ol 9.17E-Ol 5.20E-02 l.69E-02 

4/8l-l0/83 4.49£-02 3.36E+OO 2.09E-Ol 5.89E-Ol 2.88E-Ol 1.03E+OO l.09E-Ol 5.27E-02 4.75E-02 
4184-S/84 3.44E-Ol 3.44E-Ol 6.I0E-02 1.72E-Ol 

ll /84-12/84 3.47E-03 6.94E-03 3.60E-Ol 9.25E-Ol 2.21E-02 
1/85-9/85 l.44E-02 4.63E-02 l.95E-02 6.51E-03 2.20E-01 7.89E-Ol l.83E-Ol 9.17E-02 
3186-7/86 3.l?E-02 7.07E-02 2.68£-02 l.06E-02 5.27E-02 l.38E-Ol 2.73E-02 
8186-2187 7.81E-03 6.92E-Ol l.99E-02 7.12E-02 5.93E-Ol l.84E-01 
3/87-8/87 1.77E-03 3.95E-03 U0E-03 H0E-04 2.34E-Ol 3.90E-02 8.48£-01 l .54E-02 l .03E-Ol 
9/87-11/87 
10/87-11/87 9.17E-0l 
3188-7188 l .45E-02 5.47E-02 2.08E-Ol 8.18E-03 l.69E-01 4.96E-02 6.04E-Ol l.77E-OI l.45E-Ol 4.25E-02 
9/88-V89 7.38E-03 1.65E-02 6.24E-03 2.46E-03 l .20E-01 7.85E-01 9.76E-02 l.88E-01 
3/89-8189 l.97E-02 4.39E-02 l.66E-02 6.56E-03 8.88E-OI 2.l3E·0l 
9/89-V90 
3/90-8/90 6.l9E-03 1.43E-Ol 6.29E-03 6.29E-03 l.69E-OI l.19E-02 6.04E-OI 4.29E-02 l.45E-01 1.02E-02 
9/90-2/91 l.l?E-02 2.67E-Ol l.17E-02 l.17E-02 6.07E-03 l.0lE+OO 2.15E-02 4.22E-02 3.25£-02 
3191-8/91 l.28E+OO HlE-02 
9191-2/92 1.73£-02 2.60E-02 
3192-8192 2.98E-Ol 6.19£-01 l.68E-Ol 9.94E-02 
9192.2193 4.17E-OI 8.67E-Ol 1.0SE-02 
l/9l-lV93 2.0IE-Ol 4.49E-Ol 6.22E-02 2.45E-02 l.42E-Ol l05E-Ol l.21E-Ol 
1194-12/94 l.06E-Ol 4.03£-02 
3194-4194 
8/94-9/94 

11/94-12/94 
11' ,~~.n, I 071'.lll 

Note: 
(I) Estimated using one sample teSUlt (May 1987) and historic databtse of volwne of sludge applied to each zone. 
(2) IHB • Ino,ganic Slw!ge Holdin& Pond 
(3) AD • Aerobic Digestor 
( 4) Blanb indicate no sludge applied to that zone on that date. 

• 
z.-, Z.-IO Zonett Zone 12 

,UD • n fUD An fUD Ar IHD An 

l.60E-02 
2.18E-Ol 

2.42E-Ol l.40E-Ol 

l.28E+OO 
6.38E-02 
1.41£-01 
6.51E-02 

l.19E+OO 

7.34E-01 l.17E-02 
1.28E+OO 1.081!-0I 
l.l0E+OO l.31E-Ol 

l.l0E+OO 7.S9E-02 
l.47E+OO 4.34E-02 

8.67E-02 

8.09E-01 4.95£-01 
6.16E-Ol 

3.08E+OO 
l.17E+OO 
2.29E+OO ,,., . .,,, 9.24•-"' ,n4•+M 
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4. The ZOI is 1.5 feet deep.

5. The density of the soil (weight) is assumed to be 1 ton per cubic yard. This is a 

conservative assumption.

The individual concentration estimates for each constituent were calculated and compared 

to the USEPA, Region 5 DQL as shown in Tables 3-9 through 3-13. As summarized in Table 3-14, 

all constituents are below the corresponding DQL.

Although less than the DQL, the phenanthrene estimate of428.80 pg/kg is close to the DQL 

of 660 pg/kg. As shown in Appendix 21, the half-life of phenanthrene in two sandy loam soils is 

reported to be 16 days and 35 days. The half-life is reported to be 25 days for phenanthrene by 

another source provided in Appendix 21. The biodegradation rate constant is reported as 0.0447 per 

day and 0.0196 per day for two sandy loam soils. The degradation pathway is illustrated in Figure 

3-3.

The concentration of phenanthrene in the SIA was re-calculated to take biodegradation into 

accormt. Landfarming is a proven technology for treating organic sludges and inorganic sludges that 

have nutrient value. Nmnerous industrial and Public Owned Treatment Works (POTW) sludges 

contain phenanthrene, and the ability of soil microorganisms to degrade this compoimd is well- 

documented (as shown in Appendix 21). The conservative biodegradation rate constant for a sandy 

loam soil of 0.0196 per day was used in the following equation.

C = C e
t 0

-kt (3-1)

3-25

• 4 . The ZOI is 1.5 feet deep. 

5. The density of the soil (weight) is assumed to be 1 ton per cubic yard. This is a 

conservative assumption. 

The individual concentration estimates for each constituent were calculated and compared 

to the USEPA, Region 5 DQL as shown in Tables 3-9 through 3-13. As summarized in Table 3-14, 

all constituents are below the corresponding DQL. 

Although less than the DQL, the phenanthrene estimate of 428.80 µg/kg is close to the DQL 

of 660 µg/kg. As shown in Appendix 21 , the half-life of phenanthrene in two sandy loam soils is 

reported to be 16 days and 35 days. The half-life is reported to be 25 days for phenanthrene by 

another source provided in Appendix 21. The biodegradation rate constant is reported as O. 044 7 per 

day and 0.0196 per day for two sandy loam soils. The degradation pathway is illustrated in Figure 

• 3-3. 

• 

The concentration of phenanthrene in the SIA was re-calculated to take biodegradation into 

account. Landfarming is a proven technology for treating organic sludges and inorganic sludges that 

have nutrient value. Numerous industrial and Public Owned Treatment Works (POTW) sludges 

contain phenanthrene, and the ability of soil microorganisms to degrade this compound is well

documented (as shown in Appendix 21). The conservative biodegradation rate constant for a sandy 

loam soil of 0.0196 per day was used in the following equation. 

C = Ce - kt 
I o (3-1) 

3-25 



TABLE 3-9. ESTIMATED PHENOL APPLIED TO SLUDGE INCORPORATION AREA

ro

DATE
ESTIMATED PHENOL APPLIED 
(fig compound/kg soil in the ZOI)

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 Zone? Zones Zone 9 Zone 10 Zone 11 Zone 12
19.5 acres 43.5 acres 16.5 acres 6.5 acres 14 acres SO acres 12 acres 9 acres 80 acres 17 acres 6 acres 61 acres

IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD AD

12/75-3/76 1.73 0.88
3/16/76-4/1/76 0.42

3/76-4/76 0.26 0.28 0.42 0.36
5/19/76-6/3/76 0.21
6A7/76-7/7/76 0.74
7/9/76-8/3/76 2.28

8/4/76-8/24/76 2.30
10/76-12/76 0.48 0.48

1/77
2 053/77-4/77 0.49 0.52 0.57 0.49

4m-6m 0.48 0.48
bill 054

5/77-6/77 0.46
6/77-7/77

1 308/77-9/77 U9
11/77 0.06 0.06 0.06 0.06

3/784/78 0.57 0.57 0.57 0.57
4/78-5/78 0.53 0.53 6.41 0J3

5/22/78-6/6/78 0 14 0.15 0.17 0.14
6/8/78-7/13/79 0.80 0.85 0.94 0.80
7/17/78-8/30/78 0.53 0.56 0.62 0.53
8/JO//8-lU/y//8 0.39
10/5/78-10/30/78

0 281I

0.07
10/78

0 88 1 824/5/79-5/1/79
0 185/2/79-5/18/79 2.19

5/23/79-6/7/79 1.79
1.84

8/13/79-11/1/79 1.29
10/29/79-10/30/79 0.37

11/79 242 1 9411/17/79-12/7/79 0.83
1/26/79. 4/10/804/29/80 0.06

4/30/80-5/2/80 0.42 0.45
5/2/80-5/16/80 1.25 1.03

6/30/80-9/30/80 1.05
11/6/80-11/14/80 0.15 0.16 0.18 0.15
11/6/80-12/12/80 0.65 0.69 0.76
11/6/80-12/17/80 0.65
12/15/80-12/18/80 0.64
3/16/81-3/30/81 0.64
3/31/81-5/1/81 054 0.52 0.64 0.54
5/4/81-5/11/81 2.83

6/15/81-6/17/81 227
6/17/81-7/10/81 1.05
8/29/81-8/27/81 0.31
8/31/81-9/3/81 0.43
9/3/81-9/5/81 2.53

9/9/81-10/2/81 3.54
9/22/81-9/23/81 1.68
10/1/81-11/5/81 0.39

10/27/81-11/4/81 0.44 0.47
12/5/81-12/8/81 0.11
4/1/82-8/31/82 0.67 0.07 0.72 0.08 2.54 2.15 0.49 2.08 1.56
9/1/82-3/31/83 0.62 0.69 1.80 1.49 0.10 1.00

4/83-10/83 1.32 2.54 7.26 2.98 068 0.68 1.24 2.51 3.02
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TABLE 3-9. ESTIMATED PHENOL APPLIED TO SLUDGE INCORPORATION AREA 

DATE 

Zone 1 Zone l ZoneJ 

19.5 acres 43.5 acres 16.5 acrts 

IHB AD IHB AD IHB AD 

12/75-3n6 1.73 0.88 
3/1 6/76-4/ln6 0.42 

3n 6-4n6 0.26 0.28 
5/1 9n6-6/3n6 
611n&-1nn 6 
1/9n &-mn6 
Bl4n6-&124n6 

1on&-1 2/16 
In 1 

3n,-4m 0.49 0.52 0.57 
4n1-6/11 

5m 
5n1-6f11 
6111-1n1 
B177-9n7 

11m 
lnB-4nB 
4n8-5nB 

5/22/78-t,/6/71 0.14 0.15 0.1 7 
6/8/71-7/l3n9 0.80 0.85 0.94 
7/17nl-&/3on& 0.53 0.56 0.62 
113on1-10/9n1 
I O/SnB- 10/3on& 
I 0/5nl - l 0/Jon& 

1on1 
4l5n9-5/ln9 
SM9-5/18/19 
5/23n9-6/1n9 
7/9n9-B/lon9 

8/13n9- ll/ln9 
10/29n9-I0/3on9 

lln9 
ll /17n9-1 2/7n9 0.13 

1/26179 4/10/80-4/29/80 
4/30/80-5/2/80 0.42 0.45 
5/2/80-5/16/B0 1.25 

6/30/80-9/30/I0 
I l/6/80-11/14/80 0. 15 0.16 0.18 
I 1/6/80-12/12/80 0.65 0.69 0.76 
I l/6/80-12/17/80 

12/15/10-1 2/18/80 
3/16/8 1-3/30/81 
3/3 1/81-5/1/8 1 0.54 0.52 0.64 
5/4/8 1-5/11/8 1 

6/ 15/8 1-t,/ l7/81 
6/17/8 1-7/10/I I 
8/29/81 -8/27/11 
8/3 1/81 -9/3/8 1 
9/3/81-9/5/81 

9/9/8 1-10/2/1 I 
9/22/81 -9/23/81 
10/1/8 1-11/5/8 1 

I 0/27/8 1-1 1/4/8 I 0.44 0.47 
12/5/8 1-12/8/1 1 
4/1/82-8/3 1/82 0.67 0.07 0.72 0.01 2.54 
9/1 /12-3/3 1/83 0.62 0.69 I.BO 

4/83-10/83 1.32 2.54 7.26 

Zone 4 

6,5 acru 

IHB AD 

0.42 

0.49 

0.14 
0.80 

0.53 

1.03 

0.15 

0.65 

0.54 

2.15 
1.49 

2.91 

• • 
ESTIMATED PHENOL APPLIED 
(µ& compound/kz; soil in the ZOI) 

Zone5 Zone 6 Zone7 Zone8 Zone 9 Zone 10 Zone ti Zone 12 

14 acru 50 atres tl acres 9 acres 80 acres 17 acres 6 atl"U 61 acres 

IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD 

0.36 
0.21 
0.74 

2.28 
2.30 

0.48 0.48 
2.05 

0.48 0.48 
0.54 

0.46 
1.30 

1.1 9 
0.06 0.06 0.06 0.06 
0.57 0.57 0 57 0.57 
0.53 0.53 6.41 0..13 

0.39 
0.21 
0.07 

0.88 1.82 
0.11 

2.19 
1.79 
1.84 

1.29 
0.37 

2.42 1.94 

0.06 

I.OS 

0.64 
0.64 

2.83 
2.27 

1.05 
0.3 1 

0.43 
2.53 

3.54 

1.68 
0.39 

0 II 
0.49 2.08 1.56 

0.10 1.00 
0.68 0.68 1.24 2.51 3.02 



TABLE 3-9. ESTIMATED PHENOL APPLIED TO SLUDGE INCORPORATION AREA

U)
I

ro

DATE ESTIMATED PHENOL APPLIED 
(Mg compound/kg soil in the ZOI)

Zone 1 Zone 2 Zone3 Zoned Zones Zoned Zone? Zones Zone 9 Zone 10 Zonell Zone 12
19.5 acres 43.5 acres 16.5 acres 6.5 acres 14 acres 50 acres 12 acres 9 acres SO acres 1? acres 6 acres 61 acres

IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB IHB AD IHB AD

4/84-5/84 0.58 0.26 2.11 0.87
11/84-12/84 0.10 0,09 0.84 061 141

1/83-9/83 0,42 0.61 0.68 0.57 0.52 0.52 0.50 0.34
3/86-7/86 0.93 0.93 0.93 0.93 2.15 1 58 1 30 0.53
8/86-2/87 0.23 1.62 0.81 081 1.62 8.79 0.46
3/87-8/87 0.05 005 0.05 0.05 0.55 1.60 0.56 0.29 0.56 I.OI

9/87-11/87 0.47
10/87-11/87 2.15
3/88-7/88 072 0.72 0.72 072 0.40 2.03 040 203 040 2.03 0.49
9/88-2/89 0.22 0.22 0.22 0.22 0.52 0.52 1.12 0.52
3/89-8/89 0.58 0.58 0.58 0.58 058 0.58 0.30 0.16
9/89-2/90 0.53 0.78
3/90-8M) 0.18 0.19 0.22 055 0.40 0.49 0.40 0.49 0.40 0.49 0.45 0.94
9/90-2/91 0.34 0.35 0.4) 1.03 0.25 066 025 0.12 1.55
3/91-8/91 0.84 2.58 0.45 0.54
9/91-2/92 0.71 0.30 0.60 0.31
3/92-8/92 050 0.47 0.53 0.50

0 629/92-2/93 070 0.66 0.69
I/93-I2/93 0.59 0.59 2.16 2.16 0.33 0.33 0.33 0.33 0.96
1/94-12/94 1.40 1.40 0J5
3/94^/94 1.66
8/94-9/94 0.63

ll/94-l2A)4
1 233/14/95-3/24/95 0.23

6 80 0 32 0.66 I 10
SUBTOTAL 3 30 8 34 8 28 1004 2 42 25 48 6 13 13 41 8 37 20.59 6 52 14 37 7 30 31 70 2 63 22.67 5.09 13,04 2 14 3 50 2.05 4 62

TOTAL A!•PLIED- 224,00 
23 000 000

(0
(2)

(3)
(4)
(5)

Estimtfed using one sample result (May 1987) and historic dat^ase of volume of sludge applied to each zone. 
IHB = Inorganic Sludge Holding Pond 
AD = Aerobic Digestor 
ZOI ~ Zone of [ncor3x>rarion
Zone of Incorporation assumed to be 1.5 feet deep for these calculations.
Blanks indicate no sludge applied to that zone on that date 
The densit\' of the soil is assumed to be 1 ton per cubic yard.
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TABLE 3-9. ESTIMATED PHENOL APPLIED TO SLUDGE INCORPORATION AREA 

DATE 

Zone 1 Zone 1 ZoneJ Zone ◄ Zone5 

19.5 acres 43.5 acrc.s 16.5 acres 6.5 acres 14 acres 

IHB AD IHB AD IHB AD IHB AD IHB AD 

4/84-5/84 0.58 0.26 2.11 0.17 
11/14-12/84 0.10 0.09 0.84 
1/85-9/85 0.42 0.61 0.68 0.57 0.52 
3/16-7/86 0.93 0.93 0.93 0.9) 2.15 
1116-2/17 0.23 1.62 0.11 
J/87-1187 0.05 0.05 0.05 0.05 0.l5 1.60 

9/87-1 1/87 
10/87-11/87 2.15 
3/81-7/11 0.72 0.72 0.72 0.72 0.40 2.03 
9/81-2/89 0.22 0.22 0.22 0.22 0.52 
3/89-1/89 0.51 0.51 0.51 0.51 
9/89-2/90 
J/90-1/90 0.11 0.19 0.22 0.55 0.40 0.49 
9/90-2/91 0.34 0.)5 0.41 I.OJ 0.25 
3/91-1/91 
9/91-2/92 0.71 
)/92-8/92 0.50 0.47 0.53 0.50 
9/92-2/93 0.70 0.66 
1/9)- 12/93 0.59 0.59 2.16 2.16 0.JJ 
1/94-12/94 1.40 1.40 
3/94-4/94 
1/94-9/94 

11/94-12/94 
J/l ◄/95-3n4/95 0.23 

SUBTOTAL 5.30 1.34 1.28 10.04 2.42 25.41 6.13 13.4 1 1.37 20.59 

Note: 
(I) Estimated using one sample result (May 1987) and historic database of,·olume of sludge applied to each zone. 
(2) IHB • Inorganic Sludge Holding Pond 

AD • Aerobic Digcstor 
ZOI = Zone or Incorporation 

(3) Zone of Incorporation assumed to be I .S feet deep for these calculations. 
(4) Blanks indicate no sludge applied to that wne on that dale. 
(S) Thederuityof thcsoil is assumed to be I ton percubicyani. 

• • 
ESTIMATED PHENOL APPLIED 
(µc compound/kc soil in the Z01) 

Zone6 Zone 7 Zone! Zone 9 Zone 10 Zone ti Zone 12 

50 acru 11 acres 9 acru 80 acra 17 acres 6 acres 61 acru 

IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD 

0.61 1.41 
0.52 0.l0 0.34 

1.51 I.JO 0.5) 
0.11 1.62 1.79 0.46 

0.56 0.29 0.56 1.01 
0.47 

0.40 2 OJ 0 40 2.0) 0.49 
0.52 1.12 0.52 
0.51 0.51 0.30 0.16 

0.5) 0.71 
0.40 0.49 0.40 0.49 0.45 0.94 
066 0.25 0.12 1.55 
0.14 2.51 0.45 0.54 

0.)0 0.60 0.31 
0.62 

0.69 
0.ll 0.33 0.JJ 0.96 

0.25 
1.66 
0.6) 
1.23 

6.10 0.32 0.66 1.10 

6.52 14.37 7.30 31.70 2.63 22.67 5.09 13.04 2.14 3.50 2.05 4.62 

TOTAL APPLIED• 224.00 
DOL • 23 000 000 



TABLE 3-10. ESTIMATED TOLUENE APPLIED TO SLUDGE INCORPORATION AREA

ro00

ESTIMATED TOLUENE APPLIED 
coRipound/kg soil in the ZOI)

Zo

19.5

lel

•cres

Zo

43.5
[1C 2
acres

Zo

I6.S
fie 3
acres

Z»

6.5

nc4

acres

Zo

14

neS

acres

Zoned

50 acres

Zone?

12 acres

Zones

9 acres

Zone 9
80 acres

Zone 10

17 acres

Zone 11

6 acres

Zone 12

61 acres
AD IHB AD IHB AD AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD

i2/75-3ne
8.44t-o2

3/76-4/76 5.12E-02 5.56E-02 8.44E-02 7.24E-02
5/19/76-6/3/76
6/7/76-7/7/76
7/9/76-8/3/76 4.56E4)1

8/4/76-8/24/76 4.59E-OI
10/76-12/76

1/77
3n?-4/77
4^7-6/77

5/77
5/77-6/77
6/77-7/77

2.37E-0I
11/77

3/78-4/78
4/78-5/78

5/22/78-6/6/78 2.79E-02 2.98E-02 3.30E-02 2.79E-02
6/8/78-7/13/79
7/17/78-8/30/78 I.05E-OI 1.I2E-0I 1.24E-0I I.05E-0I
8/30/78-10/9/78 7.73E-02
IO/5/78-IO/3Q/78 5.51E-02
10/5/78-10/30/78 1.40E-02

10/78
4/5/79-5/1/79

5/2/79-5/18/79
5/23/79-6/7/79
7/9/79-8/10/79

8/13/79-11/1/79

11/79
11/17/79-12/7/79 I.66E-0I

l/2o//y, 4/10/bu-4/29Mu4/30/80-5/2/80
5/2/80-5/16/80

6/30/80-9/30/80
11/6/80-11/14/80 3.07E-02 3.28E4)2 3.63E4)2 3.07E-02
11/6/80-12/12/80
11/&/8U-I2/1 //*u12/15/80-12/18/80
3/16/81-3/30/81
3/31/81-5/1/81 1 09E-OI 1 03E-01 1 28E-01 I09E-0I
5/4/81-5/11/81

&/I3/B 1-0/1 //816/17/81-7/10/8!
8/29/81-8/27/81
8/31/81-9/3/81 8.60E-02
9/3/81-9/5/81

9/9/81-10/2/81
9/22/81-9/23/81
10/1/81-11/5/81

10/27/81-11/4/81 8.85E-02 9.46E-02
1Z/5/8I-12/8/8I
4/1/82-8/31/82 U4E-01 I.43E-0I
9/l/82-3/il/8i l.i4b-ul l.jyt-ul ____ L___ 1.99E-02 --4/83-10/83 5.08E-0I 5 96E-0I 1.35E-01 1.36E-01 1 1 1---------
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TABLE 3-10. ESTIMATED TOLUENE APPLIED TO SLUDGE INCORPORATION AREA 

DATE 

Zone I Zone 2 Zone J 

19.5 ltre5 43.5 1crcs 16.5 acres 

IHB AD IHB AD IHB AD 

12/7l-Jn6 
3/l 6/76-4/ln6 l .«E-02 

3n6-4m l . l2E-02 l .56E-02 
5/19n6-613n6 
6/1n6-mm 
119n6-S1Jn6 
&1◄n6-11Z◄n6 

1Dn6-12/76 
,m 

3n1-4n1 
4nu,r11 

5m 
5nu,m 
6/11-1n1 
1/77-9/77 

11m 
Jn1-4n1 
◄na-5na 

5'22/71~6/71 2.79E-02 2.91E-02 3.30E-02 
6/1171-7/1 Jn9 
7/l7nl-S/JMI 1.05E-OI l.l2E-Ol l.24E-OI 
S/JMl-l0/9nl 
l 0/5n&- l ll/3Dnl 
I0/5nl-1ll/3Dnl 

tuna 
◄1sn9.511n9 
5M9-5/l l/79 
5f23n9~7n9 
1/9n9-l/1on9 
1113n9.1111n9 

l0/29n9-lll/3M9 
lln9 

111l7n9• 12/7n9 1.66E-OI 
l'26/79 4/IO/I0-4'29/10 

4/30/I0-5f2/10 
5f2/10-5/l6/I0 

6/J0/10-9130/I0 
1116/10-11/14/10 3.0lE-02 3.28E-02 3.63E-02 
1116/10-12/12/10 
11 /6/10- 12/17/10 

I 2/15/10-12/11/10 
3116111-3130/I I 
3/31/11-511/11 I 09E-O I I 03E-OI I 21E-O I 
5/4111-5111111 

6115/11~17/11 
6/17111-7110/81 
8'29/11 -1'27/1 I 
S/31/81-9/3181 
9/3181-915/81 

9/9/11 - l0f2/8 I 
9'22/8 1-9123/11 
I0/1/11-11/5/11 

10/27/11- 1114181 8.8lE-02 9.46E-02 
12/l/81-12/1/11 
4/1/12-1/31/12 1.34E-OI l.43E-OI 
9/1/12-3/31/83 1.24E-OI l.39E-OI 

4/83-10/83 5.08E-OI 

Zone 4' 

6.5 IC.rt:S 

IHB AD 

8.«E-02 

2.79E-02 

I.0lE-01 

3.07E-02 

I 09E-OI 

5.96E-O I 

• • 
ESTIMATED TOLUENE APPLIED 

(Jar; compound/kc: soil in th ZOI) 

Zonc:5 Zone6 Zone7 Zone I Zone 9 Zone 10 Zone II Zone 12 

14 acres 50 acres 11 acres 9 acres 80 ltrts 17 acres 6 1cn~s 61 tcrts 

IHB AD IHB AD lHB AD IHB AD lHB AD IHB AD IHB AD IHB AD 

7.24E-02 

4.56E-OI 
4 59E-OI 

2.37E-Ol 

7.73E-02 
S.SlE-02 
1.40E-02 

-
--

8.60E-02 
>---

- --

~ ->---
~ 

l.99E-02 
- I---• 

l.3lE-01 l.36E-OI 

P,e,c I o(l 



TABLE 3-10. ESTIMATED TOLUENE APPLIED TO SLUDGE INCORPORATION AREA

OJ
I

i>o
\£>

DATE
ESTIMATED TOLUENE APPLIED 

(pg compound/kg soil in the ZOl)

ZorKl
Zone 2 Zone 3 Zone 4 Zone S Zoned Zone? Zones

Zone 9 Zone 10 Zone 11 Zone 12
19.5 acres 43.5 acres 16.5 acres 6.5 acres 14 acres SO acres 12 acres 9 acres SO acres 17 acres

6 acres 61 acres
IHB AD AD IHB AD IHB AD AD IHB AD AD IHB AD IHB AD IHB AD IHB AD IHB AD

4/84-5/84 1.16E-01
5 20E-02

I.74E-01
11/84-12/84 1.69E-01 I.22E-0I

1/85-9/85 I.03E-01 I.04E-0I lOIE-01 6.70E-02
3/86-7/86 1.06E-OI
8/86-2/87 3.25E-01 3.25E-0I
3/87-8/87 l.IOE-OI I.IIE-OI I.IIE-OI

9/87-11/87
10/87-11/87 43IE-OI
3/88-7/88 7.94E-02 7.94E-02 7.94E-02 9.80E-02
9/88-2/89 1.03E-01 103E-01 I.03E-0)
3/89-8/89 1.17E-01 I.17E-01 6.03E-02
9/89-2/90 I.06E-OI
3/90-8/90 7.93E-02 7.94E-02 7.94E-02 9.05E-O2
9/90-2/91 I.33E-01 2.31E-02
3/91-8/91 1.69E-01 9.05E-02
9/91-2/92 1.21E-0I
3/92-8/92

1 OlE-01
9.36E-02 1.07E-01 I.OIE-01

9/92-2/93 I.41E-01 I.31E-01
1/93-12/93 6.6SE-02 6.65E-02 6.65E-02 6.65&02 1.9IE4)1
1/94-12/94 5.06E-02
3/944/94 3.32E-OI
8/94-9/94 I.27E-0I

11/94-12/94 247E-0I
3/14/95-3/24/95 6.43E-02

2 I9E-0I
SUBTOTAL

1 06 I 66
048

1 23 1 67
1.30 1.46

0 53 1 02 0 43
0.92

TOTAL Al DOL- »PLIED - 11.77 
^tn nnn

Note:
(1)
(2)

(3)
(4) 
{5)

Estimated usiog one sample result (Mav 1987) and historic database of volume of sludge applied to each zone. 
IHB = Inoiganic Sludge Holding Pond 
AD = Aerobic Digestor 
ZOl ~ Zone of Incorporation
Zone of Incorporation assumed to be 1.5 feet deep for these calculrUions.
Blanks indicate no sludge applied to th^ zone on that date.
The density of the soil is assumed to be I ton per cubic yard.
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TABLE 3-10. ESTIMATED TOLUENE APPLIED TO SLUDG E INCORPORATION AREA 

DATE 

Zone 1 Zont 2 Zont:3 Zone 4 Zont 5 

19 .S acres 43.5 acres 16.S acres 6.5 ICl'H 14 acru 

IHB AD IHB AD IHB AD IHB AD IHB AD 

4/84-5/14 1.1 6E.O I 5 20E.02 1.74E.OI 
11/14-12/14 1.69E.OI 

1/15-9/15 1.03E.OI 
3/16-7/16 
1/16-2/17 3.ZSE--01 
3/87-1/17 I.I0E.01 

9/17-11 /17 ---
10/17- 11 /87 4.31E.OI 
3/11-7/81 7.94E-02 
9/81-2/19 1.03E.OI 
3/19-1/19 
9/19-2/90 
3/90-1/90 7.93E.02 
9/90-2/91 
3/9 1-1/91 
9/91-2/92 
3/92-1/92 I.0 IE.01 9.J6E.02 l.07E.OI 1.0 IE.01 
9/92-2/93 l.4 1E.O I l.3 IE.01 
1/93-12/93 6.6SE.02 
1/94-1 2/94 
3/944/94 
1/94-9/94 

11/94-12/94 
3/14/9l-3/24/95 

SUBTOTAL 1.06 1.66 0.41 1.23 1.67 

Note: 
( I) Estimated using one sample ~suit (May 1987) and historic database of volume of sludge appl ied lo each zone . 
(2) IHB - Inorganic Sludge Holding Pond 

AD • Aerobic Digestor 
ZOI = Zone of Incorporation 

(3) Zone of Incorporation usumed to be 1.5 feet deep for lhese calculations. 
(4) Blanks indicate no sludge applied to that zone on that date. 
(5) The density of the soi l is asswncd to be I ton per cubic yasd. 

• • 
ESTIMATED TOLUENE APPLIED 

(µg compoundlk& soil in the ZOI) 

Zone6 Zone7 Zone 8 Zone 9 Zone 10 Zone II Zone 12 

SO ac:ru 12 acres 9acru 80 ltrU 17 acres 6 acrts 61 ltrts 

IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD 

1.22E.01 
1.04E.O I 1.0 IE--01 6.70E.02 

l.06E.O I 
3.ZS E.01 

I.IIE.01 I.IIE.01 

7.94E.02 7.94E.02 9.I0E.02 
l.03E-O I 1.03E.OI 
1.17E--OI l. l7E.OI 6.03E--02 

l.06E.OI 
7.94E.02 7.94E.02 9.05E.02 
l.33E.O I 2.31 E.02 
l.69E.O I 9.0lE.02 

l.2 1E.OI 

6.65E.02 6.65E.02 6.65E.02 l.91E-OI 
5.06E.02 

3.32E.OI 
1.27E--01 
2.47E-01 

6.43E.02 2.19E.O I 

I.JO 1.46 0.53 1.02 0.43 0.92 

TOTAL APPLIED• 11.77 
DOL • 210 000 

P1ge 2or2 



TABLE 3-11. ESTIMATED BIS(2-ETHYL HEXYL)PHALATE APPLIED TO SLUDGE INCORPORATION AREA

OJ
I

CO
o

DATE ESTIMATED BIS{2-ETHYL HEXYL)PHALATE APPLIED 
(fig compound/kg soil in the ZOI)

Zonel

19.5 icres

Zoi

43.5

te2

acres

Zoi

16J

c3

acres

Zo

6.5

w4

acres

Zones

14 acres

Zone 6
50 acres

Zone?

12 acres

Zones

9 acres

Zone 9
so acres

Zone 10

17 acres

Zonell

6 acres

Zone 12

61 acres
IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD

12/75-3/76
3/16/764/1/76 4.46E-01

3/764/76 2.7IE-01 2 94E-OI 4.46E-0I 3.83E-01
5/19/76-6/3/76
6^/76-7/7/76
7/9/76-8/3/76 2.41E^

8/4/76-8/24/76 2.43E400
10/76-12/76

1/77
3/774/77
4/77-6/77

5/77
5/77-6/77
6/77-7/77
8/77-9/77 IJ5E+00

11/77
3/784/78
4/78-5/78

5/22/78-6/6/78 I.48E-0I 1.58E-0I 1.74E-OI 1.48E-0I
6/8/78-7/13/79
7/17/78-8/30/78 5.55E-0I 5.93E-01 6.56E-01 5.55E-01
8/30^8-10/9/78 4.09E-0I
10/5/78-10/30/78 2.91E4)1
10/5/78-10/30/78 7.40E-02

ions
4/5/79-5/1/79
5/2/79-5/18/79
5/23/79-6/7/79
7/9/79-8/10/79

8/13/79-11/1/79
10/29/79-10/30/79

11/79
11/17/79-12/7/79 S.79E-OI

1/26/79. 4/10/804/29/804/30/80-5/2/80
5/2/80-5/16/80

6/30/80-9/30/80
11/6/80-11/14/80 I.62E-0I 1.73E-OI I.92E-0I 1.62E-0I
11/6/80-12/12/80
11/6/80-12/17/80

12/15/80-12/18/80
3/16/81-3/30/81
3/31/81-5/1/81 5.74E-0I 5.45E-01 6.78E-0I 5.74E-OI
5/4/81-5/11/81

6/15/81-6/17/81
6/17/81-7/10/81
8/29/81-8/27/81
8/31/81-9/3/81 4.54E-OI
9/3/81-9/5/81

9/9/81-10/2/81
9/22/81-9/23/81
10/1/81-11/5/81

10/27/81-11/4/81 4.68E-01 5.00E-01
12/5/81-12/8/81
4/1/82-8/31/82 709E-01 7.58E-0I
9/1/82-3/31/83 6.54E-01 7.33E-01 I.05E-0I

4/83-10/83 2 69E+00 3.15E+00 7 15E-01 7 17E-0I
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TABLE >II. ESTIMATED BIS(2-ETIIYL IIEXYL)PIIALATE APPLIED TO SLUDGE INCORPORATION AREA 

DATE ESTIMATED BIS(2-ETIIYL IIEXYL)PIIALATE APPLIED 
(µg compound/kg soil in the ZOI) 

Zont: t Zone l Zone J Zone 4 ZoneS Zone6 Zone7 Zone! 

19.5 acru 43,5 acres 16.5 lCrtl 6.5 acru t ◄ acres 50 acres tl acra 9 acres 

111B AD IHB AD IHB AD IHB AD IHB AD IHB AD 1118 AD IHB AD 

12/7S-Jn6 
3116/164t1n6 4.46E-Ol 

3n6-4n6 2.71E-OI 2.94E-O I 4.46E-01 3.83E-OI 
s119nr,.mn6 
6/1n 6-7nn6 
7/9n6-8/3n6 2.41E+oo 

8t4n6-8/24n6 2.4JE+OO 
I 0/76-12/76 

,m 
3n1-4n 1 
4n 7..6f17 

sm 
Sn7..6f17 
6/77-7n7 
gn7.9n7 

11m 
Jnl-4nl 
4nz.sn3 

S/22f7UJ6/71 l.41E-Ol U!E-01 1.74E-O l 1.4!E-O I 
6/l/71-7/13n9 
7/ 17n&-8/30/71 S.SSE-01 S.93E-OI 6.S6E-O I S.SSE-01 
8/30/71-l ll/9nl 
IO/Sn&-I0/30l71 
IO/Sn&- 10/30/71 

10/71 
4/Sn9-S/ln9 

Sl2n9-S/I Bn9 
s123n9..6f1n9 
7/9n9-II I0/79 
8/13n9-1 1/l/79 

I 0/29n9-I OIJOl79 
11n9 

ll /17n9-12f7n9 B.79E-OI 
1/26179 4/I0/10-4/29/10 

4/30/80-5/2/10 
S/2/10-5/1 6/10 
6/30/10-9/30/80 
11/6/10-11/1 4/10 l.62E-O I l.73E-O I l.92E-O I 1.62E-O I 
11/6/10-12/12/10 
11 /6/10-12/17/10 

12/I S/10-12/11/10 
3/16/1 1-3/30/1 1 
3/3 1/11 -S/ l/ll S.74E-O I SASE.QI 6.78E-O I S.74E-0 1 
S/4/1 1-5/11/1 1 
6/ IS/11~ 17/1 1 
6/17/8 1-7/10/I I 
8/29/11-8/27/1 1 
8/3 1/11 1-9/3/1 1 4.S4E-OI 
9/3/111-9/S/l! I 

9/9/111-10/2/1 1 
9/22/1 1-9/23/8 1 
10/1/8 1-11/S/81 
I0/27/81 -11/4/11 4.61E-O I S.OOE-01 
I 2/S/81-1 2/1/11 
4/1 /12-1/31/12 7.09E-O I 7.SIE-01 
9/1/12-3/31/13 6.S4E-O I 7.33E-OI 

4/83- 10/83 2.69E+oo 3. ISE+oo 7.ISE-01 7.17E-O I 

• 
Zone9 l.(mt:1 0 Zone 11 Zone 12 

ao acns 17 acru 6 acru 61 acres 

IHB AD IHB AD IHB AD IHB AD 

l.25E+oo 

4.09E-OI 
2.91E-Ol 
7.40E-02 

1.0SE-01 
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TABLE 3.11. ESTIMATED BIS(2-ETHYL HEXYL)PHALATE APPLIED TO SLUDGE INCORPORATION AREA

OJ

<jO

DATE ESTIMATED BIS(^ETHYt HEXYL)PHALATE APPLIED 
(pg compound/kg soil in the ZOI)

Zonel

19.5 acres

Zone 2
43.5 acres

Zor

16.5

e3

acres

Zor

6.5

e4

acres

Zones

14 acres

Zone 6
50 acres

Zone?

12 acres

Zones

9 acres

Zone 9
80 acres

Zone 10

17 acres

Zone 11

6 acres

Zone 12

61 acres

IHB 1 AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD

4/84-5/84 6.13E-01 2.75E-01 9.20E-0I
11/84-12/84 8.93E-OI 6.43E-01

1/85-9/85 5.46E-01 5.48E-01 5.3 IE-01 3.54E-01
3/86-7/86 5.58E-OI
8/86-2/87 1.72E+00 1.72E+00
3/87-8/87 5 80E-01 5.89E-OI 5.88E-01

9/87-11/87
10/87-11/87 2.28E+00
3/88-7/88 4.I9E-01 4.I9E-0) 4.I9E-01 5.18E-01
9/88-2/89 S.45E-OI 5.45E-OI 5.45E-01
3/89-8/89 6.I7E-0I 6.I7E-01 3.19E-01
9/89-2/90 S.58E-OI
3/90-8/90 4.I9E-0I 4.20E-0I 4.20E-01 4.78E-OI
9/90-2/91 7.0IE-0I I.22E-OI
3/91-8/91 8.93E4)I 4.78E-OI
9/91-2/92 6.38E-01
3/92-8/92 5 3IE-01 4.95E-01 5.63E4)1 5.31E-01
9/92-2/93 744E-0I 6.93E-01
1/93-12/93 3.5IE-01 3.51E-01 3.SIE-01 3.5IE-0I I.OlE+00
1/94-12/94 2.68E-0I
3/94-4/94 1 75E+008/94-9/94 669E-01

11/94-12/94 1.30E+O0
3/14/95-3/24/95 3.40E-01 1.I6E+00

SUBTOTAL 5.60 8 76 2.56 6 48 8 85 690 7.72 2.78 5 38 2 27 4.89

TOTAL APPLIED- 
DOL - 62 19 61.000

0)
(2)

(3)
(4)
(5)

Estimated using one sample result (May 1987) and historic database of volume of sludge applied to each zone. 
IHB - Inorganic Sludge Holding Pond 
AD = Aerobic Digestor 
ZOI = Zone of Incorporation
Zone of Incorporation assumed to be I 5 feet deep for these calculations.
Blanks indicate no sludge applied to that zone on th^ date.
The densit> of the soil is assumed to be I ton per cubic yard.
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TABLE J.11. ESTIMATED BIS(Z-ETHYL HEXYL)PHALATE APPLIED TO SLUDGE INCORPORATION AREA 

DATE ESTI MATED BIS(Z-ETHYL HEXYL)PHALATEAPPLIED 
(µg compound/kc soil in lhe ZOJ) 

Zone 1 Zone l Zone l Zone 4 ZoneS Zone 6 Zone 7 Zone a 

19.S acres 43.S acru 16.S acres 6.S acres 14 acres 50 acres 12 acres 9 acres 

IHB AD IHB AD IHB AD IHB AD IHB 

4/14-5/14 6.13E-O I 2.75E-O I 9.20E-O I 
11 /14- 12/14 8.93E-OI 
1/15-9/15 5.46E-OI 
3186--7/16 
8/16--2/17 l.72E+OO 
3/1 7-8/17 H0E-01 
9/17-11/17 
10/17-11/17 2.28E+OO 
3/18-7/18 4.19E-O I 
9/18-2/19 S.45E-O I 
3/19-8/19 
9/19-2/90 
3/90-ll/90 4.1 9E-OI 
9/90-2/91 
319 1-3/9 1 
9191-2/92 
3/92-1192 5.3IE-O I 4.95E-OI 5.63E-O I 5.3IE-O I 
9192-2/93 7.44E-OI 6.93E-O I 
1/93-12/93 3.SIE-01 
1/94-12/94 
3/94-4194 
1194-9194 

11/94-1 2/94 
3/l4195-Jn 4195 

SUBTOTAL S.60 8.76 2.56 6.41 8.15 

Note: 
(I ) Estimated wing one sample result (May 1987) and historic database of volume of sludge applied to each zone. 
(2) IHB = lnol}!anic Sludge Holding Pond 

AD = Aerobic Digester 
201 • Zone of Incorporation 

(3) Zone of Incorporation assumed to be 1.5 feet deep for these caJculations. 
(4) Blanks indicate no sludge applied to that zone on lhat date . 
(S) The density oflhe soil is assumed to be I ton per cubic yard. 

AD IHB AD IHB AD IHB AD 

6.43E-O I 
5.48E-OI 5.3IE-OI 3.54E-O I 

l.72E+OO 
5.19E-O I 5.88E-O I 

4. l9E-OI 4. l9E-01 
5.45E-01 5.45E-OI 
6. l7E-OI 6. l1E-O I 

4.20E-O I 4.20E-01 
7.0 IE-01 l.22E-OI 
l .93E-OI 

3.SI E-01 3.SIE-01 

6.90 7.72 2.71 

• 
Zone 9 Zone to Zone 11 Zone 12 

80 acres 17 acres 6 acres 61 acres 

IHB AD IHB AD IHB AD IHB AD 

5.58E-O I 

5.ISE-01 

3. l9E-OI 
5.58E-OI 
4.78E-OI 

4.78E-OI 
6.38E-OI 

3.SIE-01 I.0 IE+-00 
2.61E-OI 

l.75E+OO 
6.69E-O I 
l.30E+OO 

3.40E-OI 1.1 6E+OO 

5.38 2.27 4.89 

TOTAL APPLIED • 62 19 
DOL • 61 000 

Pi@c 2of 2 



TABLE 3-12. ESTIMATED FLUORANTHENE APPLIED TO SLUDGE INCORPORATION AREA

U)
r\3

ESTIMATED FLUORANTHENE APPLIED 
()ig compound/kg soil in the ZOl)

Zoi

19.5

el

acres

Zo

43.5

ie2

acres

Zo

16.5

nc3

acres

Zo

6.5
w 4
acres

ZcHieS

14 acres

Zone 6
50 acres

Zone 7
12 acres

Zones

9 acres

Zone 9
SO acres

Zone 10

17 acres

Zone 11

6 acres

Zone 12

61 acres
IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB IHB AD

12/75.3/76
3/16/76-4/1/76 3 14E-013/76.4/76 I.90E4)l 2.06E-0I 3.14E-0I 2.69E-OI
5/19/76.6/3/76
6/7/76-7/7/76
7/9/76-8/3/76 I.69E4O0

8/4/76-8/24/76 I.71E4O0
10/76-12/76

1/77
3/774/77
4/774/77

5/77
5/77-6^7
6/77-7/77

11/77
3/784/78
4/78-5/78

1.1 lE-ui l.23E<41l I.U4b-UI

7/17/78-8/30/78 3.90E-01 4.17E-0I 4.61E4I 3.90E-01
8/30/78-10/9/78 2.87E-OI
10/5/78-10/30/78 2.05E-0I
10/5/78-10/30/78

5 20E-02lu//8
4/5/79-5/1/79
5/2//y-3/l8//y

5/z 3// ///97/9/79-8/10/79
8/13//y-11/1//y

10/29/79-10/30/79
11/79

11/17/79-12/7/79 b.lBlMJl

1/26/79, 4/10/804/29/804/30/80-5/2/80
5/2/80-5/16/80

6/30/80-9/30/80
11/6/80-11/14/80 1 I4E-0I 1.22E-OI I.35E-01 I.UE-OI
11/6/80-12/12/80
11/6/80-12/17/80
12/15/80-12/18/80
3/16/81-3/30/81
3/31/8I-5/I/8I 4.03E-01 3.83 E-01 4.77E-01 4.03E-OI
5/4/81-5/11/81

6/15/81-6/17/81
6/17/81-7/10/81
8/29/81-8/27/81
8/31/81-9/3/81 3.19E4)I
9/3/81-9/5/81

9/9/81-10/2/81
9/22/81-9/23/81
10/1/81-11/5/81

10/27/81-11/4/81 3.29E-01 3.52E-01
12/5/81-12/8/81

■ ■4/1/82-8/31/82 4.99E-01 5.33E-01
9/1/82-3/31/83 4.59E-01 5.15E-01 7.39E-02

4/83-10/83 1 89E-»^00 2 21E+00I 5.02E-01 5.04E-0I -------- 1-------- -------- 1--------
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TABLE J-12. ESTIMATED FLUORANTH ENE APPLIED TO SLUDGE INCORPORATION AREA 

DATE 

Zone 1 Zone 2 Zone 3 Zont 4 

19.5 1crr.s 43.5 acres 16.5 acres 6.5 ICrt.S 

IHB AD IHB AD IHB AD IHB AD 

12/75-3/76 
3/16/76-4/1/76 3.14E-OI 

3/76-4/76 1.90E-O I 2.06E-O I 3.14E-O I 
5/19/7fH,/3/76 
6/7/76-7/7/76 
719/76-1/3/76 

l/4/76-Y24/76 
10(76-12/76 

1/77 
3/77-4/77 
4/1U,l11 

5111 
5111~1 
6177-7/77 
1/77-9/77 

11 /77 
3/71-4/71 
4/71-5/71 

5f22/71~6/71 l.04E-OI 1. II E-0 1 1.23E-OI l.04E-O I 
6/1/71-7/13/79 
7/17/71-1/30(71 3.90E-O I 4.17E-O I 4.61E-OI 3.90E-OI 
I/J0{71-10/9/71 
I OIS/71· 10/30(78 
10/5/71-10/JMB 

10(71 
4/S/79-5/1/79 
5fl/19-SI 11/79 
5fl3/19~/19 
7/9/794/ 10(79 
1/13/79- 11/1/79 

I Of29/79- I 0/30/79 
11/79 

11/17/79-12/7/79 6. l lE-01 
lfl6/19 4/ I OII0-4f29/I0 

4/JOII0-5fl/l0 
5fl/l0-5/16/I0 

6/J0/10-9/30/I0 
l l/6110- 11/14/10 1.1 4E-Ol l.22E-O l l.l5E-O l 1.14E-O I 
I l/6110-12/12/10 
l 1/6110-1 2/17/10 
12/ I 5/80-12/ 11/10 
3/1611 1-3/30/11 
3/3 1/1 1-5/1 /SI 4.03E-OI 3.IJE-01 4.77E-OI 4.03E-OI 
5/4/11-5/11/1 1 

6115/1 1~ 17/I I 
6/1 7/1 1-7/10/11 
1/29/11-1/27/1 1 
1/31/1 1-9/3/11 
9/3/11 -9/5/11 

9/9/1 1-10/2/B 1 
9(22/1 l-9fll/B I -
10/1/1 1-11/5/1 1 

10f27/ll- l l/4/ll 3 29E-O I 3.S2E-O I 
12/5/1 1-12/1/1 1 
4/1/12-1/3 1/82 4.99E-OI 5 33E-O I 
9/1/12-3/31/83 4.59E-0 I 5.15E-Ol 

4/13-10/13 l.89E+OO 2.21E+OO 

• • 
ESTIMATED FLUORANTHENE APPLIED 

Ul& compoundfk& soil in lhe ZOI) 

Zone5 Zont6 Zone 7 Zone! Zone9 Zone 10 Zone II Zone 11 

·~ atl"H 
50 acrt.1 12 1cra 9 acres 80 acres 17 acres 6 acrts 61 atrts 

IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD 

2.69E-OI 

I 69E+OO --l.71E+OO 

l .12E-OI 

217E-OI 
2.05E-O I 
5.20E-02 

~ I-

---
I- - I-

-3.19E-OI -

- - - ---~-
- - -- - - -- - - ·- ---

7.39E-02 
5.02E-O I 5.04E-O I 



TABLE 3-12. ESTIMATED FLUORANTHENE APPLIED TO SLUDGE INCORPORATION AREA

OJ
I

Ca3
CO

DATE ESTIMATED FLUORANTHENE APPLIED 
(pg compound/kg soil in the ZOl)

Zone! Zone 2 Zone 3 Zone 4 Zone 5 Zoned Zone 7 Zones Zone 9 Zone 10 Zone 11 Zone 12
19.5 acres 43.5 acres 16.5 acres 6.5 acres 14 acres 50 acres 12 acres 9 acres SO acres 17 acres 6 acres 61 acres

IHB AD IHB AD AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD

4/84-5/84 4.31E-01 I.93E-OI 6.46E-0I
11/84-12/84 6.27E-01 4.52E-01

1/85-9/85 3.84E-01 3.85E-OI 3.73E-OI 2.49E-01
3/86-7/86 3.92E-0I
8/86-2/87 1.2IE+00 1.2IE+00
3/87-8/87 4.08E-0I 4.14E-01 4.13E-OI

9/87-11/87

IU/8/-I I/a/ 1 .bUt+OO3/88-7/88 295E-01 295E-0I 2.95E-01 3.64E-4H
9/88-2/89 3.83E-01 3 83E-OI 3.83E-OI
3/89-8/89 4 34E-01 4.34E-01 2.24E-0I
9/89-2/90 3.92E-0I
3/90-8/90 2.94E-01 2.95E-01 2.95E-01 3.36E-0I
9/90-2/91 4.93E-OI 8.59E412
3/91-8/91 6J7E-OI 3.36E-OI
9/91-2/92 4.48E-0I
3/92-8/92 3.73E-01 3.48E-OI 3.96E-0I 3.73E-OI
9/92-2/93 5.23E-01 4.87E-0I
1/93-12/93 2.47E-OI 2.47&OI 2.47&01 2.47E-01 71IE-01
1/94-12/94 I.88E-OI
3/94-4/94

1 23E-K108/94-9/94
4 70E-0I11/94-12/94 9.I6E-0I

3/14/95-3/24/95
2 39E-0I 8.15E-OI

SUBTOTAL 3.94 6.15 1.80 4.56 6 22 4 85 543 1.95 3 78 1 59 3.43

TOTAL A1 DOL« rPLIED « 43 70

(1)
(2)

(3)
(4)
(5)

Estimated using one sample result (May 1987) and historic database of volume of sludge applied to each zone 
IHB = Inorganic Sludge Holding Pond 
AD = Aerobic Digester 
ZOl = Zone of Incorporation
Zone of Incorporation assumed to be 1.5 feet deep for these caloil^ons.
Blanks irtdicate rw sludge applied to that zone on that date.
The densiti’ of the soil is assumed to be I ton per cubic yard.
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TABLE J-12. ESTIMATED FLUORANTHENE APPLIED TO SLUDGE INCORPORATION AREA 

DATE 

Zone I Zoncl Zone 3 Zone ◄ Zones 

19.5 acres 43.5 acres 16.5 ■errs 6.5 aero 14 acres 

IHB AD IHB AD IHB AD IHB AD IHB AD 

4184-5/14 4.31E-01 l.93E-OI 6.46E-O I 
11/14-12/14 6.27E-OI 
1/15-9/15 3.14E-OI 
3/16-7/16 
8/86-2/17 l.21E+OO 
3/17-1/17 4.0BE-0 1 

9/17- 11/17 
10/17-11/17 l.60E+OO 
3/18-7/U 2.95E-OI 
9/18-2/19 3.IJE-01 
3/19-1/19 
9189-2/90 
3/90-1/90 2.94E-OI 
9/90-2/91 
3/91-1191 
9191-2/92 
3/92-1192 3.7JE-OI 3.48E-0 1 3.96E-OI 3.73E-OI 
9192-2/93 5.23E-OI 4.17E-OI 
1/93- 12/93 2.47E-OI 
1194- 12/94 
3194-4194 
1194-9/94 

11/94-12/94 
lll4195-3n◄/95 

SUBTOTAL 3.94 6.15 I.SO 4.56 6.22 

Note: 
( I) Estimated using one sample rtsull (May 1987) and historic database of volume of sludge applied to each zone . 
(2) IHB = Inorganic Sludge ll<>lding Pond 

AD • Aerobic Digestor 
ZOI = Zone of Incorporation 

(3) Zone of Incorporation assumed to be 1.5 feet deep for these calculations . 
(4) Blanks indicate no sludge applied to that zone on that date. 
(5) The density of the soil is assumed to be I ton per cubic yaid. 

• • 
ESTIMATED FLUORANTHENE APPLI ED 

(µ.g compound/kc soil in the ZOI) 

Zonc6 Zone 7 Zone a Zone9 Zone 10 Zone t I Zone tl 

50 acres 12 acrts 9 ICff:S ao acres 17 acres 6 acres 6 1 ICl'"H 

IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD 

4.52E-OI 
3.UE-01 J .7JE-OI 2.49E-OI 

3.92E-O I 
l.21E+OO 

4.14E-OI 4.13E-O I 

2.95E-OI 2.95E-O I 3.64E-OI 
3.BJE-01 3.BJE-01 
4.34E-OI 4.34E-OI 2.24E-OI 

3.92E-OI 
2.95E-OI 2.95E-OI 3.36E-OI 
4.9JE-OI l .59E-02 
6.27E-OI 3.36E-OI 

4.41E-O l 

2.47E-OI 2.47E-OI 2.47E-OI 7.IIE-01 
I.BIE-01 

l.23E+OO 
4.70E-OI 
9.16E-OI 

2.39E-OI B.15E-OI 

4.15 5.43 1.95 3.71 1.59 3.43 

TOTAL APPLIED • 43.70 
DOL= I 600000 

P1ic 2 or2 



TABLE 3-13. ESTIMATED PHENANTHRENE APPLIED TO SLUDGE INCORPORATION AREA

CO
I

CO
-p^

DATE ESTIMATED PHENANTHRENE APPLIED 
compound/kg soil in the ZOI)

Zone 1 Zone 2 Zone 3 Zone 4 Zones Zones Zone 7 Zones Zone 9 Zone 10 Zone 11 Zone 12
19.5 acres 43.5 acres 16.5 acres 6.5 acres 14 acres so acres 12 acres 9 acres so acres 17 acres 6 acres 61 acres

IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD

12/75-3/76 6.23E-0I 3.I8E-OI
3/16/76-4/1/76 2.65E+00

3/76-4/76 ].61E-K)0 I.75E+00 2.65E+00 2.27E+00
5/19/76-6/3/76 7.43E-02
6^/76-7/7/76 2.69E-01
7/9/76-8/3/76 I 43EHH8/4/76-8/24/76 1.44E40I
10/76-12/76 1.72E-01 1.72E-01

1/77
7 39E-OI3/77-4/77 1.7SE-01 1.87E-01 2.07E-0I I.75E-OI

4/77-6/77 I.72E-01 I.72E-0I
5/77 1.96E-01

5/77-6/77 1.65E-01
6/77-7/77 4.70E-0I
8/77-9/77 7.46E400

11/77 2.06E-02 2.06E-02 206E-02 206E-02
3/78-4/78 2.06E-0] 206E-0I 206E-0I 206E-OI
4/78-5/78 I.93E-01 I.93E-0I 2.31E+00 I.93E-OI

5/22/78-6/6/78 8.78E-01 938E-01 1.04E+00 8.78E-01
6/8/78-7/13/79 2.88E-OI 3.08E-<II 3.40E-OI 2.88E-OI
7/17/78-8/30/78 3.30E+00 3.53E400 3.90EH)0 3.30E-HX)
8/30/78-10/9/78 2.43E4O0
10/5/78-10/30/78 I.73E-KW
10/5/78-10/30/78 4.40E-0I

10/78 3.19E-01 6.58E-01
4/5/79-5/1/79 6.38E-02
5/2/79-5/18/79 7.92E-OI
5/23/79-6/7/79 6.45E-01
7/9/79-8/10/79 6.63E-01
8/13/79-11/1/79 466E-OI

10/29/79-10/30/79 I.34E-0I
11/79 8.74E-OI 7.02E^1

11/17/79-12/7/79 5J3E+B0
1/26/79. 4/10/80-4/29/80 2J4E-02

4/30/80-5/2/80 l.52E-4)l I.62E41
5/2/80-5/16/80 450E-0I 3.72E4H

6/30/80-9/30/80 3.78E-OI
11/6/80-11/14/80 9.64E-01 1.03E+00 I.I4E+00 9.64E-0I
11/6/80-12/12/80 2.33E-01 2.49E-OI 2.76E-OI
11/6/80-12/17/80 2.33E-01

12/15/80-12/18/80 2.30E-01
3/16/81-3/30/81 2.30E-0I
3/31/81-5/1/81 3 41E+00 3.24E+B0 4.03E+00 3.4IE+00
5/4/81-5/11/81 l.02E+00

6/15/81-6/17/81 8.I8E-0I
6/I7/81-7/I0/8I 3.77E-01
8/29/81-8/27/81 I.I3E-01
8/31/81-9/3/81 2.70E+00
9/3/81-9/5/81 9.I4E-0I

9/9/81-10/2/81 |.28EH)0
9/22/81-9/23/81
10/1/81-11/5/81 I.39E-0I
10/27/81-11/4/81 2.78E+00 2.97E+00
12/5/81-12/8/81 4.I3E-02
4/1/82-8/31/82 4 22E+00 269E-02 4 51E+O0 2 87E-02 9 I6E-OI 775E-0I I.77E-01 7.53E-OI 5.62E-01
9/1/82-3/31/83 3.89E-K)0 4 36E+00 6.52E-OI 5 38E-01 625E-0I 361E-01

4/83-10/83 4 76E-01 1 60E-K11 2.62E+00 1 87E-K)] 4.25E+O0 4.26E-KX) 4.49E-01 9 07E-0I i.09£+00

Pige Ion

w 
I 

w 
+'" 
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TABLE J-13. ESTIMATED PHENANTHRENE APPLIED TO SLUDGE INCORPORATION AREA 

DATE 

Zone I Zone 2 Zont l Zone4 

19.5 ■ crts ◄J.5 ltrts 16.5 ac.ru 6.5 acrt1 

IHB AD IHB AD IHB AD IHB AD 

12/75-Jn6 6.23E-O I 3. IB E-01 
3/16/764/ ln6 2.65E+OO 

Jn6-4n6 l.61E+oo 1.75E+oo 2.65E+OO 
5119n~n6 
6/1n6-mn6 
7/9n6-B/3n6 

S/4n6-B/24n6 
I 0/76-12/76 

1m 
Jn 7-4fl7 l.75E-OI 1.17E-OI 2.07E-OI l.75E-O I 
•nu,n1 

5m 
5n u ,m 
6f11.1m 
&11Mn1 

11m 
Jnl-4fll 
4n&-5na 

5/22/78.f,/6/71 8.78E-O l 9.JI E-01 1.04E+OO l .71E-O l 
6/S/7! •7/13n9 2.!IE-01 3.0IE-01 3.40E-OI 2.IIE-0 1 
7/17n8.&JJOl71 l.J0E+OO 3.53E+OO l .90E+OO l .J0E+OO 
1/30/71• I 0/9n& 
I0/5n&-I0/30l71 
IO/Sn&•I0/30/71 

10/71 
4/5n9-5/ln9 

512n9-5/IS/79 
5/23n9.fJ1n9 
7/9n9-S/ IOl79 
S/1Jn9- 11 / ln9 

I0/29n9- I0/30l79 
11m 

l l/17n9-12/7n9 5.23E+OO 
1/26179 4/ IO/l ll-4/29/10 

4/30/10.5/2/10 1.52E-O I l.62E-OI 
5/2/11).5/16/10 4.50E-OI 3.72E-OI 

6/30/11).9/30/10 
ll/6/11).11/14/10 9.64E-O I 1.0JE+OO l.l 4E+OO 9.64E-O l 
11/6/80.12/12/10 2.llE-01 2.49E-OI 2.76E-O I 
11/6/10.12/17/I0 2.JJE-01 
12/15/10·12/ ll/10 
l/16/l l·l/30/11 
3/31/11•5/I/I I 3.4 IE+OO J 24E+OO 4.0JE+OO 3.41E+OO 
5/4/81-5/ 11/11 
6/15/l l.fJ17/I I 
61 17/11 •7/ I0/81 
8/29/B l•l/27/81 
S/l l/11 ·9/3/1 1 
9/3/81-9/5/11 

9/9/11 ·1 0/2/8 1 
9/22/8 1-9/23/I I 
I 0/ 1/1 1-11/5/1 1 

10/27/B 1· 11 /4/1 1 2.78E+OO 2.97E+OO 
12/5/11 -12/S/1 1 
4/1/12-S/ll/12 4 22E+OO 2.69E-02 4.51E+OO 2.87E-02 9.16E-O I 7.75E-O I 
9/1/12-3/31/IJ J .B9E+OO 4.36E+OO 6.52E-01 5.JIE-0 1 

4/IJ-10/13 4.76E-Ol 1.60E+-O I 2.62E+OO l.17E+-O I 

• • 
ESTIMATED PHENANTIIRENE APPLIED 

(JJ.& compoundlk1 soil in the ZOI) 

ZoneS Zone6 Zone 7 Zone 8 Zone9 Zone 10 Zone i i Zone 12 

14 acru SO acres 12 ICf"ff 9 acres 80 aero 17 IC.rt.I 61cru 61 ltrt:I 

IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD 

2.27E+OO 
7.4JE-02 
2.69E-OI 

l.43E+-O I 
l.44E+-O I 

l. 72E-O I l.72E-O I 
7.39E-O I 

l. 72E-OI l. 72E-O I 
l.96E-O I 

l.65E-OI 
4.70E-O I 

7.46E+OO 
2.06E-02 2.06E-02 2.06E-02 2.06E-02 
2.06E-01 2.06E-O I 2.06E-O I 2 06E-O I 
1.9JE-OI I.9JE-Ol 2.JIE+OO 1.93E-OI 

2.43E+OO 
l.7JE+OO 
4.40E-O I 

l .19E-OI 6.58E-Ol 
6.JIE-02 

7.92E-O I 
6.45E-OI 
6.63E-OI 

4.66E-O l 
l.34E-OI 

l .74E-OI 7.0ZE-01 

2.34E-02 

3.78E-OI 

2.J0E-01 -2 J0E-01 ---
l.02E+OO 

B.18E-Ol 
3.77E-O I 
I.I JE-0 1 

2.70E+OO 
9.14E-O I 

UBE+OO 

I.J9E-0 I 

4.IJE-02 
1.77E-OI 7.53E-OI --5.62E-O I -

6.ZSE-01 l .61E-O I 
4.25E+OO 4.26E+OO 4.49E-O I 9.07E-O I 1.09E+OO 

Pt@c 1 o( 2 



TABLE 3-U. ESTIMATED PHENANTHRENE APPLIED TO SLUDGE INCORPORATION AREA

CaJ
tn

DATE
/ ESTIMATED PHENANTHRENE APPLIED 

(pg compound/kg soil in the ZOI)

Zonel Zone 2 Zone 3 Zoned Zones Zoned Zone? Zones Zones Zone 10 Zone 11 Zone 12

19.5 acres 43.5 acres 16.5 acres 6.5 acres 14 acres 50 acres 12 acres 9 acres 80 acres 17 acres 6 acres 61 acres

IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD

4/84-5/84 3.65E+00 I.63E+O0 7.64E-01 5.47E+00
11/84-12/84 3.68E-02 3.30E-O2 5 3IE+O0 3.82E+00 5.08E-01

1/85-9/85 1.53E-01 2.20E-OI 2.44E-0I 2.07E-01 3.25E+00 3.26E+00 3.16E+00 2.11E400
3/86-7/86 3.36E-01 3.36E-OI 336E.0I 3.36E-01 7.78E-01 5.70E-0I 4.70E-OI 3.32E+00
8/86-2/87 8.27E-02 l,02E-H)l 2.94E-01 294E-OI 1 02E+OI 3.18E+00 1.65E-0I
3/87-8/87 l.88&«2 I.88E-02 I.88E-02 1.88E-02 3.45E+O0 5.76E-01 3.50E+00 I 05E-0I 3.49E+00 3.65E-0I

9/87-11/87 I.68E-01
10/87-11/87 1.35E+01
3/88-7/88 2.60E-01 2.60E-01 2.60E-0I 2.60E-01 249E+00 7.32E-01 2.49E+00 7.32E-OI 2 49E+00 7.32E-01 3.08E+00
9/88-2/89 7.81E-02 7.81E-02 7.81E-02 7.81E-02 3.24E+00 3.24E+00 4.03E-OI 3 24E+003/89-8/89 2.08E-OI 2.08E-0I 2.08E-01 2.08E-01 3.67E+00 3.67E+00 1.90E+00 5.60E-02
9/89-2/90 3 32E4O0 2.80E-OI
3/90-8/90 6.66E-02 6.80E-02 7.87E-02 2.00E-01 2.49E+00 1.76E-0I 2.49E+<H) 1.77E-01 2.50E+00 1.75E-OI 2.84E-H)0 3.38E-0I
9/90-2/91 1.24E-01 127E-OI 1.47E-01 3.72E-01 8.96E-02 4.17E+00 8.87&4)2 7.27E-01 5.60E-01
3/91-8/91 5.3IE+00 9.33E-01 2.84E+00 1.96E-01
9/91-2/92 2.S6E-0I I.08E-OI 3.79E+O0 I.I2E-0I
3/92-8/92 3.16E+00 294E+00 3.35E+O0 3.16E-K)0 2.24E-OI
9/92-2/93 4.42E+O0 4.I2E+O0 2.49E-0I
1/93-12/93 2.I3E-0! 2.I3E-OI 7.79E-OI 7.79E-0! 2.09E+00 2.09E+00 2.09E400 2.09E4O0 6.02E+00
1/94-12/94 5.05E-01 S.OSE-OI 1.59E+O0
3/94-4/94 1.04E-K1I
8/94-9/94 3.98E+00

11/94-12/94 7.75E+00
3/14/95-3/24/95 8.23E-02 2.46E+00 2.02E+00 2.39E-01 6.90E-KK)

SUBTOTAL 33.32 3.01 52.08 3.63 15 21 9.20 38.56 4 84 52 59 7 43 41 01 5.19 45.91 11.45 16.54 8.19 32.01 4.71 13.48 0.66 0 74 29 05

TOTAL APPLIED- 
DOL =

428.80
660

(1)
(2) Estimated using one sample result (May 1987) and historic database of volume of sludge ^lied to each zone. 

IHB = Inorganic Sludge Holding Pond 
AD = Aerobic Digestor 
ZOI^Zonc of Incorporation(3)

(4)
(5)

Zone of Incorporation assumed to be 1.5 feet deep for these calculaticms. 
Blanks indicate no sludge applied to that ztme on that date.
Hie densit>- of the soil is assumed to be I ton per cubic yard
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TABLE 3-13. ESTIMATED PHENANTHRENE APPLIED TO SLUDGE INCORPORATION AREA 

DATE 
I 

Zone 1 Zone l ZoneJ Zonc4 Zone S 

19.S 1crts 43,S acres 16.5 acres 6.S acres U acres 

IHB AD IHB AD IHB AD IHB AD IHB AD 

4/14-S/14 3.6SE+oo 1.63E+oo 7.64E--Ol H7E+OO 
11/14-1 2/14 3.68E--02 3.J0E--02 5.31E+oo 
1/15-9115 I.S3E--O l 2.20E--Ol 2.44E--Ol 2.07E--O l 3.25E+oo 
3/86-7/86 3.36E--Ol 3.36E--O I 3.36E--O I 3.36E--Ol 7.78E--OI 
1/86-2/17 l .27 E--02 l.02E+OI 2.94E--OI 
3/17-1/17 l.88E--02 1.88E--02 l.88E--02 l.BBE--02 3.45E+oo 5.76E--Ol 

9/17-1 1/17 
10/87-11/87 1.35E+Ol 
3/11-7/11 2.60E--Ol 2.60E--Ol 2.60E--Ol 2.60E--O l 2.49E+oo 7.32E--OI 
9/81-2/19 7.IIE--02 7.II E--02 7.llE--02 7.IIE--02 3.24E+oo 
3/19-1/89 2.08E--Ol 2.0IE--01 2.08E--Ol 2.08E--OI 
9/19-2/90 
3/90-1/90 6.66E--02 6.80E--02 7.17E--02 2.00E--01 2.49E+oo 1.76E--OI 
9/90-2/91 1.24E--OI 1.27E--OI l.47E--Ol 3.72E--Ol 8.96E--02 
3/91-1/91 
9/91-2/92 2.56E--Ol 
3/92-1/92 3.16E+oo 2.94E+oo 3.35E+OO 3.16E+oo 
9/92-2/93 4.42E+oo 4.12E+oo 
1/93-12/93 2.13E--Ol 2.13E--OI 7.79E--OI 7.79E--Ol 2.09E+oo 
1/94-12/94 5.05E--O I 5.05E--OI 
3/94-4/94 
1/94-9/94 

11/94- 12/94 
3/14/95-3/24/95 l .23E--02 

SUBTOTAL 33.32 3.01 52.08 3.63 15.21 9.20 31.56 4.84 52.59 7.43 

Note: 
(I) Estimated usins one sample ~sull (May 1987) and historic database of volume or sludge applied to each zone. 
(2) rnB = lno'llanic Sludge Holding Pond 

AD == Aerobic Digestor 
ZOJ = Zone of Incorporation 

(3) Zone of Incorporation assumed to be 1.5 feet deep for these calculations. 
(4) Blanks indicate no sludge applied to ihat mne on that date . 
(5) The density of the soi l is assumed to be I ton per cubic yald . 

• • 
ESTIMATED PHENANTHRENE APPLIED 

(J.t& compoundlk& soil in the ZOI) 

Zone 6 Zone 7 Zone& Zone9 Zone 10 Zone 11 Zone 11 

50 acres 11 acres 9 acres 80 ICl"el 17 ■era 6 acres 61 acru 

IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD 

3.82E+oo S.08E--Ol 
3.26E+OO 3.16E+OO 2.1 IE+oo 

5.70E--O I 4.70E--OI 3.32E+OO 
2.94E--OI 1.02E+Ol 3.18E+OO 1.65E--O I 

3.50E+OO 1.0SE--0 1 J.49E+oo 3.65E--OI 
1.68E--OI 

2.49E+OO 7.32E--O I 2.49E+OO 7.32E--01 3.08E+OO 
3.24E+OO 4.03E--OI 3.24E+oo 
3.67E+OO 3.67E+oo 1.90E+OO 5.60E--02 

3.32E+OO 2.I0E--0 1 
2.49E+OO l.77E--O I 2.50E+oo l.7SE--OI 2.14E+OO 3.38E--O I 
4.17E+OO B.BJE--02 7.27E--O l S.60E--O l 
5.31E+OO 9.33E--Ol 2.84E+OO l.96E--OI 

I.0IE--01 3.79E+OO l.l2E--Ol 
2.24E--O I 

2.49E--OI 
2.09E+OO 2.09E+oo 2.09E+oo 6.02E+oo 

I.S9E+oo 
1.04E+OI 
3.98E+OO 
7.7SE+oo 

2.46E+oo 2.02E+oo 2.39E--OI 6.90E+oo 

41.01 S.19 45.91 11.45 16.54 8.19 32.01 4.71 13.48 0.66 0.74 29.0S 

TOTAL APPLIED s 428.80 
DOL= 660 
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where:

Q = estimated concentration in the soil on July 31, 1995, mg/kg;

Co = estimated concentration in the soil on the day sludge was applied, mg/kg; 

k = 0.0196, per day; and

t = time from the application date to July 31, 1995, days

The estimated concentration of phenanthrene in the SI A zones on July 31, 1995 from each 

application and the total concentration is shown in Table 3-15. The estimated concentration of 

phenanthrene is 1.03 pg per kg of soil. The estimate was calculated using the following 

assumptions.

1. Biodegradation rate constant is 0.0196 per day.

2. Temperature does not change the biodegradation rate constant.

3. The July 1987 analytical result is representative of all sludge applied to the 

landfarms.

4. Biodegradation only occurs in the ZOl which is 1.5 feet deep.

In general, 99 percent or more of a constituent will be degraded in 10 half-lives. Using the 

conservative reported half-life of 35 days, it can be concluded that biodegradation of phenanthrene 

is complete in 350 days. In addition, the estimated concentration of phenanthrene in the SIA soil 

of 1.03 pg per kg of soil is less than the USEPA, Region 5 PQL and DQL.
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where: 

C1 = estimated concentration in the soil on July 31, 1995, mg/kg; 

C0 = estimated concentration in the soil on the day sludge was applied, mg/kg; 

k = 0.0196, per day; and 

t = time from the application date to July 31 , 1995, days 

The estimated concentration of phenanthrene in the SIA zones on July 31 , 1995 from each 

application and the total concentration is shown in Table 3-15. The estimated concentration of 

phenanthrene is 1.03 µg per kg of soil. The estimate was calculated using the following 

assumptions. 

1. Biodegradation rate constant is 0.0196 per day. 

2. Temperature does not change the biodegradation rate constant. 

3. The July 1987 analytical result is representative of all sludge applied to the 

landfarms. 

4. Biodegradation only occurs in the ZOI which is 1.5 feet deep. 

In general, 99 percent or more of a constituent will be degraded in 10 half-lives. Using the 

conservative reported half-life of 35 days, it can be concluded that biodegradation of phenanthrene 

is complete in 350 days. In addition, the estimated concentration of phenanthrene in the SIA soil 

of 1.03 µg per kg of soil is less than the USEP A, Region 5 PQL and DQL. 
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TABLE 3-15. ESTIMATED PHENANTHRENE CONCENTRATION IN SLUDGE INCORPORATION AREA WITH BIODEGRADATION

CO
VO

ESTIMATED PHENANTHRENE APPLIED 
(MK compound/kg toil in the ZOI)

Zm

19.5
le 1

Km

Ze

43.5

lel

Kret

Zm

U.S

leS

Kret

Zb

6.5

k4

Kret

Zone 5
14 icrei

Zone 6
so Kret

Zmm7

12 Kret

ZoMt

9 Kret

Zone 9
M Kret

ZOM 10

17 Kret

Zone 11

6 Kret

Zone 12

61 Kret
IHB AD AD IHB AD IHB AD IHB AD IHB AD IHB AD AD IHB AD AD IHB AD IHB AD

12/75-3/76 2.72E-61 1.39E-61
3/16n6-4/in6 2.I3E-60

3/19/76-6/3/76 2.05E-6I

6/ II Ity-ll II lb I.44E-60
7/9/76-8/3/76 1.3IE-58

8/4^6-8/24^6 1.9SE-58
10/76-12/76 I.65E-99 I.65E-59

1/77 I.30E-58
3/77-4/77 1.80E-58 1.92E-58 2.13E-38 I.80E-58
4/77-6/77 5.85E-58 5.84E-58

5/77
3 63E-585/77-6/77 5.6IS-58

6^7-7/77
2 87E-578/77-9/77

1 93E-55M/77 I.40E-57 l.4(£-97 I.41®-57 1.40E-57
3/78-4/78 2.70E-55 2.70E-55

2. TOE-55
2.70E-55

4.96E-59 4.56E-55 5.47E-54 4.56E-55
sn2m-6/6m 42(®-34 4.49E-54 4.96E-54 420E-54
6/8/78-7/13/79 3.64E-3I 3.89E-91 4.30E-5I 3.646-91
7/17/78-8/30/78 8.35E-33 8.93E-53 9.8/E-53 8.35E-53
8/30^8-10/9/78

I 35E-5210/5/78-10/30/78 1.45E-52
I0/5/78-10/30/78

3 68E-5310/78 1.5IE-53 3.I2E-93
4/5/79-5/1/79

1 93E-52v2//y-5/i8//y
3 34E-515/23/79-6/7/79 4.03E-51

7/9/79-8/10/79 1.45E-50
8/13/79-11/1/79 5.I9E-50

iin9 9.72E-50 7.81E-50
11/17/79-12/7/79 I.I8E48

1/26/79,
4/10/80-4/29/80

8.86E-50

4/30/80-5/2/80 6.I0E-49 6.S2E49
5/2/80-5/16/80 2.38E-4S 1.97E-48

6/30/80-9/30/80 2.93E47
li/6/80-l 1/14/80 I.8IE-46 I.93E-46 2.I3E46 I.8IE-46
11/6/80-12/12/80 7.56E-47 8.08E-47 8.94E-47

11/6/8U-I2/1 //80
8,34E*47

2/lS/80-12/18/8( 8.4(C-47
3/16/81-J/J0/81 6.I9E-46
3/31/81-5/1/81 I.72E-44 1.63E-44 2.03E-44 I.72E-44
5/4/81-5/11/81 6.27E45

6/15/81-6/17/81 I.04E44
6/17/81-7/10/81 7.5GE45
8/29/81-8/27/81 9.75E45
8m/8l-9/3/8l I.58E-43
9/3/81-9/5/81 5.55E44
9/9/81-10/2/81 I.32E-43
9/22/81-9/23/81
IO/1/8I-M/5/81 2.79E-44
10/27/81-11/4/81 5.48E43 5.86E-43
12/5/81-12/8/81 i.58E44
4/1/82-8/31/82 2.97E-40 1.89E-42 3.I8E-40 2.03E-42 6.46E-4I 5.47E-41 1.25E4I 5.30E4I 3.96E41
9/1/82-3/31/83 1.75E-38 1.96E-38 2.93E-39 2.42E-39 2.81E-39 L62E-39

4/83-10/83 7.87E-38 2.64E-36 4.34E-37
3 lOE-36

7.<ME-37 7.05E-37 7.43E-38 1.50E-37 I.80E-37
4/84-5/84 3.92E-33 1.76E-35 8.22E-36 5.89E-3S

11/84-12/84 2.62E-35 2.35E-35 3.79E-33 2.73E-33 3.62E-34
1/85-9/85 234E-32 3.37E-32 3.75E-32 3.17E-32

4 99E-3I 5 00E-31 4 85E-3I
3.23E-31

3/86-7/86 I.96E-29 I.96E-29 I.96E-29
1 96E-29

4.53E-29 3.32E-29 2.74E-29 I.93E-28
8/86-2/87 3.26E-28 402E-26 1.16E-27 I.16E-27 4.02E-26 1.25E-26 6.48E-28
3/87-8/87 2.56E-27 2.56E-27 2.56E-27 256E-27 4.72E-25 7.88E-26 4.79E-25 I.43E-26 4.78E-25

4 99E-26
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TABLE l -15. ESTIMATED PHENANTRRE NE CONCENTRATION IN SLUDGE INCORPORATION AREA WITH BIODEGRADATION 

DATE 

Zone I Z.n,2 ZoneJ z. .. , Zant 5 

19.5 ltrt t .u .5 ac:m 16.5 ICr'U 6.5 acra 14 acres 

IHB AD IHB AD IHB AD IHB AD IHB AD 

l2n5-Jn6 l .72E-61 1.39E-61 
J/ lf,{164/ ln6 2. IJE-60 

Jn64/16 l.29E-60 UOE-60 l . lJE-60 I IJE-60 
SJ l 9n6-61lm 
f,{1n&-1nn6 
1/9n6-11Jn6 
l/4n6-l/l4n6 

I0/7&-lln6 l .6lE-l9 
1m 

Jnl-4!77 1.IOE-l 8 l.9lE-ll 2. IJE·SB 1.IOE•ll 
4n1-6n1 l.llE•ll 

sm 
S/77-6n7 
f,{17.7n, 
l/77-9n7 

11m U 0E·l7 
ln&-4!71 2.70E-ll 
4nl-S/71 4.l6E-ll 

l/2lnl-6/6f78 U0E-H 4 . .f9E-S4 U6E-l4 U0E-14 
6/1171-7/lln9 l .6'E•ll 3.19E,,i 4.30E•l l 3.6'E-ll 
7/lln&-l/30/71 l.llE•ll 8.9lE· l3 9.17E-l3 l .3lE•ll 
l/30/71• I 0/9/71 
ID,IS/71· 10/30/71 
ID,IS/71- 10/30/71 

1on1 
4/S/79-l/ln9 
mm-S/11119 
l/2Jn9-6nn9 4.0JE•ll 
7/9n94/ I0/79 l.4lE•lO 
l/lln9·1Uln9 
D,129n9· 10/30/7 IA4E-l0 

lln9 
l l/17n9· 1lnn9 I.IIE_,8 

1/2(,{79, 
4/10/804/29/IO 
4/lQIIO.l/2/IO 6. I0E_,9 6.l2E_,9 
l/2/IO· S/ 16/IO lJIE_,1 l.97E ... 8 

6/JQII0.9/lll,l&O 
I IIMO• l l/14/10 I.IIE_,6 l.9J E"'6 l .13E"'6 I.IIE"'6 
IIIMO•IV l2/IO 7.l6E_,7 I .OIE-47 l .94E47 
11/6/IO-I V 17/IO I .HE-47 
VIS/I0-12/1•,.. l .40E_, 7 
3/16/11·3/JMI I 
3/21/ll·S/UII l.72E_,, 1.63E_,, l .03E-'4 1.72£-44 
S/4/11-S/ I UBI 

6/ IS/11-6117/11 1.0tE_,, 
6117/11•7/IMI 
1/29/11-1/27/11 
1/3 1/1 1-9/2/11 
9/2/1 1-9/S/I I 
9/9/11-WVII l.32E_,3 

9/2VI I •9/2J/I I 
ID,IIJI H I/Sil l 
ID,/2 7/1 1· 1114/1 1 HBE_,3 l .86E_,3 
IVS/l l· IVI/I I 
4/l /ll-1/3 1/12 2.97E-IO 1.89E_,l l . lBE_,0 l .0l E_,2 6.46E-II H7E_, I 
9/1/12-3/21/1) l.7lE-38 l.96E-38 l .93E-3 9 U2E•l9 

4/ll• IM3 7.87E-38 2.64E-36 4.34E-37 l .lOE-36 7.0tE-37 
4/14-S/14 3.92E-ll l.76E-3l l .22E-36 l .19E-3l 

llil4•1V14 l .62E•3l 2.llE-ll 3.79E•ll 
l/ll -9/ll 2.HE-32 3.37E-3l 3.7lE•32 3. l7E•3l U9E-3 1 
3i16-7/16 l.96E-29 1.96E-29 l.96E-29 l.96E·l9 4.llE-29 
1/86-Vll 3.l6E·l8 4.0lE-26 l.16E-27 
3/17-1117 2.l6E-27 2.l6E-27 2.l6E-27 2.l6E-27 4.72E-2l 7.IIE-26 

ESTIMATED PHENANmRENE APPLIED 
{ti& co mpou nd/ki 1a ll In lht Z.00 

Zont 6 Zone 7 Zont l Zonc9 Zone 10 Zone I I Zone 12 

50 acru l lacm 9 ICRI 10 ac: rts 17 IC l"'tS 6 acm 61 acre, 

IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD 

2.0lE-61 
l.44E-60 

l.3 1E-ll 
1.91E-SB 

l.6lE-l9 
l.30E•ll 

l .UE-ll 
3.6lE•ll 

l .60E-S8 
l .17E•l7 

UlE-H 
l.40E·l7 1.40E-l 7 l.40E·l7 
l .70E-H 2.70E-H l .70E-ll 
U6E-ll l.47E•l4 4.l6E-ll 

l.3lE-ll 
IAlE•ll -l .61E-l3 

UIE-ll l. 12E•ll 
l.9JE•ll -l .l<E•ll --

-
l .l9E·l0 

9.72E-l0 1.I IE-30 

8.86E-l0 

l .9JE_, 7 

6.19E_,6 

6.l7E_,l -
7 lOE_,l 
l .7lE-ll 

l.lBE_,3 
l .llE_,, 

l .79E_,4 - - f---·----

l.llE_,4 -- - ---·-l.llE_, I l.30E4 1 l .96E_, I -2.BIE-39 1.62E-39 
7.0lE-37 7.HE-31 l.lOE-37 1.I0E-3 7 - - f- . --
2.73E·ll 3.62E-H ·- ---
l .OOE-3 1 UlE•l l l .llE-31 

3.32E-29 2.HE-29 1.93E·21 I~ · 

1.16E•27 4.0lE-26 l.llE-26 6AIE-21 
t .79E-l!i l.43E-l6 UIE-ll 4.99E-26 



TABLE J-15. ESTIMATED PHENANTHRENE CONCENTRATION IN SLUDGE INCORPORATION AREA WITH BIODEGRADATION

DATE
ESTIMATED PHENANTHRENE APPLIED 

(fig compound/kg soil in the ZOI)

Zo

19.S

Ml

acres

Zone 2
43.5 acres

Zone 3
16.5 acres

Zone 4
6.5 acres

Zones

14 acres

Zoned

50 acres

Zone?

12 acres

Zones

9 acres

Zones

80 acres

Zone 10

17 acres

Zone 11

6 acres

Zone 12

61 acres
IH6 AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD IHB AD DiB AD IHB AD

9/87-11/87 1.39E-23
10/87-11/87

1 12E-233/88-7/88 2.53E-23 2.53E-23 2.53E-23 2.53E-23
2 42E-22 7.1 IE-23

2.42E-22 7.IIE-23
2 42E-22

7.IIE-23 2.99E-22
9/88-2/89 5.13E-22 5.I3E-22 5.13E-22 5.13E-22 2.I3E-20 2.I3E-20 2.6SE-21 2.I3E-20
3/89-8^9 4.76E-20 4.76E-20 4.76E-20 4.76E-20 8.37E-19 8.37E-19 4.33E-19 1.28E-20
9/89-2/90 2.79E-17 2.33E-18
3/90-8/90 1.95E-I7 I.98E-17 2.30E-17 3.84E-17 7.27E-16 3.14E-17 7.28E-I6 3.18E-17 7.29E-16 5.12E-I7 8.30E-16 9.87E-17
9/90-2/91 1.33E-I9 I.36E-I5 158E-15 4.00E-15 9.63E-I6 448E-14 9.34E-I6 7.81E-I5 6.02E-I5
3/91-8/91 I.98E-12 3.49E-13 I06E-I2 7.32E-14
9/91-2/92 3.52E-I2 I.48E-I2

3 21E-11 1 34E-123/92-8/92 I.54E-09 1.43E-09 1.63E-09 I.54E-09 I.09E-10
9/92-2/93 7.94E-08 7.39E-08 4.47E-09
I/93-I2/93 1.4SE-06 l.45E4)6 5.3IE-06 3.3IE-06 I.42E-03 1.42E-05 I.42E-03 1.42E-05 4.10E-0S
1/94-12/94 4.40E-03 4.40E-03 I.39E-02
3/94-4/94 76IE-04
8/94-9/94 3.82E-03

II/94-I2/94
6 73E-023/14/95-3/24/93

6.3 /H-03
1.96&01 I.6IE-0I I.90E-02 3.30E-0I

SUBTOTAL
8 0900E-08 6 3689E-03 7 332IE-08 4 3983E-03 I 6323E-09 4 4021E433 I 5390E-09 3 3056E-06 1 4222E-03 3 3223E-12 I 4222E-05 1 4800E-12 1 4222E-03 3 3463E-I3 3 2313E-3I

3.1203E-53
1 2992E-38

6.2432E-01

TOTAL APPLIED - DQL-
OJ

I
-ph

o

1.03
660

(1) Estimated uring one sample result (Mav 1987) and Uslorii
(2) IHB « Inorganic Sludge Holding Pond 

AD = Aen>bic Digestor
ZOI« Zone of Incorporation

(3) Zone of Incorporation assumed to be 1.5 feet deep for these calculations.
(4) Blanks Indicate no sludge applied to that zone on that dale.
(5) Bktdegradatioo rate constant - 0.0196 per day

« of % olume of sludge qjplied to each tone.

TABLEJ- 15. ESTIMATED PHENANTIIRl'.NE CONCENTRATION IN SLUDGE INCORPORAT ION ARl'.A W ITH BIODEGRADATION 

DATE 

9/17-11/17 
I0/17-11/17 
l/19-7/19 
9/IB-l/19 
l/19-1119 
9/19-l/90 
l/90-l/90 
9/90-2191 
3191-1/91 
9191-2192 
)192-1191 
9192-2193 
1193-12193 
1194-1219' 
)/94-1194 
8194-9194 

I 1194- 12194 
3/1 4/95-ln4/9l 

SUBTOTAL 

w 
I Note: 
~ (I) 
0 (l) 

(3) 
(<) 
(l) 

Zone I Zone 2 ZoncJ Zon,4 Zont5 

19.5 acru .U.5 •crct 16.5 acres 6.5 ICrtt 1, ac::ru 

IHB AD IHB AD IHB AD IHB AD IHB AD 

l.llE-23 
BlE-23 l .llE-ll l .llE-23 l .llE·ll HlE-22 7. IIE-23 
l . llE-ll l . llE-ll l . llE-ll l . llE·ll l . llE-l0 
U6E-l0 U6E-l0 <.76E-l0 <.76E·l0 

l .9lE-17 l .91E-17 l .lOE-17 l .UE-17 7.l7E-16 l . l<E-17 
l .llE-ll l .l6E-ll 1.l8E-ll <.OOE-ll 9.63E-16 

l .llE-12 
l.l,E-09 1.0E-09 l.63E-09 l.5'E-09 
7.9,E--08 7.l9E--08 

l.4lE--06 IA5E--06 l .llE--06 l .l!E--06 IAlE--Ol 
HOE--03 4 . .tOE-03 

6.l7E--Ol 

l .0900E--08 6.l639E--Ol 7.llllE--OI U913E--Ol 1.6JllE-09 HOllE--03 l.5)90E-09 l .JOl6E--06 l.4lllE--Ol J .llllE•ll 

Estimated using one saq,lc result (May 1917) and historic database of ,·ofumc of sludge applied to each zone. 
IHB • lnorpalc Sludge Holding Pond 
AD • Aerobic Digcstor 
ZOI • Zone or lncorponlioa 
Zoac of lnc:orpon1lon assumed 10 be 1.5 feet: deep for these calcubtions. 
Blanks indicate no sludge applied to that zone on that date. 
Blodegndalioo me constant• 0.0196 per day 

7 

ESmt ATED PHENANTIIRl'.NE APPLIED 
(Jae compound/ki toil In the WO 

Zont6 Zont1 l.on,B Zonc9 Zone to Zone II Zone 12 

50 acm U acru 9 IICtt.l 110 ICrtS 17 Krt.t .II< ... 61 at.rt.I 

IHB AD IHB AD IHB AD 111B AD IHB AD IHB AD IHB AD 

l.l9E·2S 

HlE-22 7. IIE-23 HlE•ll 7.IIE-ll l .99E-ll -l . llE·lO l .6lE-ll l.llE•l0 
B.l7E-1 9 B.l7E-19 UlE-19 l.llE-20 

l .79E-17 l .llE-11 
7.lBE-16 l . llE-17 7.l9E-16 l . llE-17 l .l0E- 16 9.17E-17 
HBE-14 9.5'E-16 7.IIE•ll 602E-ll 
1.98E-ll H9E-ll l .06E- l l 7.JlE-14 

IAIE-12 l .l!E-11 l.5'E-ll 
l .09E-10 

H 7E-09 
UlE--Ol IAlE--Ol IAlE--Ol UDE--Ol 

l.l9E--Ol 
7.61E-O< 
l .llE--OJ 
6.7lE--Ol 

l .96E--OI l .6 1E--OI 1.90E--Ol l .lOE--01 

l .4lllE--Ol l.4800E-ll 1.4222E--Ol J.l46JE-ll l .llllE•ll l.960lE--Ol l .7506E-OI l .90l0E--Ol 4.09SIE-05 l . l lOJE-ll l.l99lE-lB 6.2U2E-OI 

TOTAL APPLIED• I.OJ 
DOL• 660 



CONCLUSIONS

Hazardous constituents as defined by 40 CFR 264, Appendix IX have been found to be 

present in samples collected from the sludges applied to the SIA. However, migration of these 

constituents through the soil into the groundwater or crops has not occurred.
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08/07/1995

lafccl Mertcch

ENVIFCMENTAL LABORATORY FINAL REPORT

V rmi
AUG 11 1995

LAB REQUEST NO. M3639

REQUESTOR NAME: MET EINABARAWY/JSH/MJK
DEPARTMENT: 0222
PROJECT NO: 20-7903
DATE RECEIVED: 12/01/1994
DESC: CORDOVA ANNUAL SOIL SAMPLES 1994

CCNTBACT LAB (S) : RUST 
MVTL

EXP COMP DATE: 02/02/1995 
DATE COMPLETED: 08/07/1995 
PROJECT LEAD: RR ROBIDEAU 
PHONE NO: 612-778-7065 
3M FAX NO: 612-778-6176

EPA, REGION V

Soil sairples required under Land T^lication of Sludge permit #1992-SC-0270.

SAMPLE DATE CODE DESCRIPTICN RESULT

11/29/94 8"-12" DEEP Cl

CADMIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MERCURY
METALS SAMPLE PREPARATICN
NICKEL
ZINC

*TOT FLUORIDE (DISTILLED) 
O.OIM CACL2 ELECTROMETRIC 
1:1 PH IN WATER MATRIX 

*BRAY EXTRACT - AVAIL. P 
CATION EXCHANGE CAPACITY 
LIME REQUIREMENT 
SOIL PREPARATICN 
SOLUBLE SALTS

11/29/94 8"-12" DEEP C4
CAEMIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MERCURY
METALS SAMPLE PREPARATICN
NICKEL
ZINC

*TCT FLUORIDE (DISTIUED) 
O.OIM CACL2 ELECPRCMETRIC 
1:1 PH IN WATER MATRIX 

*BRAY EXTRACT - AVAIL. P 
CATION EXOHANffi CAPACITY

* = CONTRACT LAB DATA

<1 M3/KG 
25 MG/B03 
10 M3/KG 
9.9 MG/KG 
IJOOOJC/KG 
9^4 MG/
O.'^T 
COMPLETE

47 MG/KG'
200 MG/KG
6.3 UNITS 
6.6 UNITS 
39 MG/KG
18.3 MBQ/IOOG 
NONE 
COMPLETE

#0.47 Myeos/CM

<1 MG/KG 
22 MG/KG 
9 MG/KG 
8.3 MG/KG 
15000 MG/KG

C7.6 MG/KG 
0.01 MG/KG 
COMPLETE 
17 MG/KG 
39 MG/KG 
200 MG/KG 
5.6 UNITS 
6.1 UNITS 
42 MG/KG 
18.0 MBQ/IOOG

# = UPDATED DATA

MDL or (95% C.I.)

1
3
5
3
50
1
0.01

3
2

1
3
5
3
50
1
0.01

3
2

• 

08/07/1995 ENVIRCNMENTAL I.ABORATORY FINAL REPORT 

LAB REQUEST ID. M3639 

REQUESTOR NAME: MI' ErnABAAAWY/JSH/MJK 
DEPAR'IMEN.r: 0222 
PROJECT ID: 20-7903 
DATE RECEIVED: 12/01/1994 
DESC: COFfXJVA ANNUAL SOIL SAMPIES 1994 

CONTRACT LAB (S) : RUST 
RCffA 'tkMHHHu aattNCfJ 

OR/WMD 
MVTL 

EXP CCMI? DATE: 02/02/1995 
DATE CCMPIEI'ED: 08/07/1995 
PROJECT LEAD: RR ROBIDEAU 
PHCNE ID: 612-778-7065 
3M FAX NO: 612-778-6176 

EPA, REGION V 

Soil sarrples required under Land Afplication of Sludge pennit #1992-SC-0270. 

SAMPLE DATE CODE DESCRIPTION 

1 11/29/94 8"-12" DEEP Cl 

CADMIUM 
CHRCMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MEROJRY 
.METALS SAMPLE PREPARATION 
NICKEL 
ZINC 

*TOT FUJORIDE (DISTILIED) 
0 . 01M CACL2 EIECIR0-1ETRIC 
1 : 1 PH rn WATER MATRIX 

*BRAY EXTRACT - AVAIL. P 
CATION EXCHANGE CAPACITY 
LI.ME RECPIREMENT 
SOIL PREPARATION 
SOLUBLE SALTS 

2 11/29/94 8"-12" DEEP C4 

CADMIUM 
CHRCMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MERaJRY 
.METALS SAMPLE PREPARATION 
NICKEL 
ZINC 

*TOT FLUORIDE (DISTILIED) 
0. 0lM CACL2 EIECTRa1ETRIC 
1 : 1 PH rn WATER MATRIX 

*BRAY EXTRACT - AVAIL. P 
CATION EXCHANGE CAPACITY 

* = mNTRACT LAB DATA 

RESULT 

<1 MG/KG 
25 MG/KG 
10 MG/KG 
9.9 MG/KG 
170 0 M:;/KG 

.4 MG/K 
0.0 G 
CCMPLETE 

~ 
200 MG/KG 
6.3 UNITS 
6.6 UNITS 
39 MG/KG 
18.3 MFQ/lO0G 
NCNE 
CCMl?LETE 

#0.47 !vMiOS/01 

<1 MG/KG 
22 MG/KG 
9 MG/KG 
8.3 MG/KG 
15000 M:;/KG 

.6 MG/KG 
o.oi MG/KG 
CCMPIETE 
17 MG/KG 
39 MG/KG 
200 MG/KG 
5.6 UNITS 
6.1 UNITS 
42 MG/KG 
18.0 MFQ/l00G 

# = UPDATED DATA 

MDL or (95% C.I.) 

1 
3 
5 
3 
so 
1 
0.01 

3 
2 

1 
3 
5 
3 
so 
1 
0.01 

3 
2 



08/07/1995 ENVIRCNMENTAL LABORATORY FINAL REPORT

LAB REQUEST NO. M3639 CONTINUED

SAMPLE DATE CODE DESCRIPTICN RESULT MDL or (95% C.I.)

11/29/94 8"-12" DEEP C4

LIME REQUIREMENT 
SOIL PREPARATION 
SOLUBLE SALTS

11/30/94 8"-12" DEEP 11

NONE 
COMPLETE 

#0.37 M^S/CM

CADMIUM <1 M3/KG 1
CHROMIUM 32 MG/KG 3
COBALT 30 MG/KG 5
COPPER 12 MG/RG 3
IRON 22000 MG/KG 50
LEAD 10 MG/KG 1
MERCURY 0.03 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 26 MG/KG 3
ZINC 42 MG/KG 2

*TOT FLUORIDE (DISTILLED) 420 MG/KG
O.OIM CACL2 ETFCTRCMETRIC 6.9 UNITS
1:1 PH IN VdAIER MATRIX 7.1 UNITS

*BRAY EXTRACT - AVAIL. P 36 MG/KG
CATION EXCHANtE CAPACITY 21.4 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS

11/30/94 8"-12" DEEP 12

#1.08 RtffiOS/CM

CADMIUM <1 MG/KG 1
CHROMIUM 33 MG/RG 3
COBALT 40 MG/KG 5
COPPER 12 MG/KG 3
IRON 21000 MG/KG 50
LEAD 13 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 29 MG/KG 3
ZINC 51 MG/KG 2

*TOT FLUORIDE (DISTILLED) 580 MG/KG
O.OIM CACL2 ELECTROMETRIC 6.8 UNITS
1:1 PH IN WATER MATRIX 7.1 UNITS

*BRAY EXTRACT - AVAIL. P 60 MG/KG
CATION EXCHANGE CAPACITY 20.8 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE

* = CONTRACT LAB DATA # = UPDATED DATA

08/07/1995 ENVIRCNMENTAL IABORATORY FINAL REPORT 2 

I.AB REQUEST ID. M3639 O'.JNTINOED 

SAMPIE DATE CODE DESCRIPTION RESULT MDL or (95% C. I.) 

2 11/29/94 8"-12" DEEP C4 

LIME RECUIREMENT NCNE 
SOIL PREPARATION CXM?IE'IE 
SOLUBIE SALTS #0.37 M-f!OS/CJvt 

3 11/30/94 8"-12" DEEP 11 

CADMIUM <1 M3/KG 1 
CHRCMIUM 32 M3/KG 3 
COBALT 30 M3/KG 5 
COPPER 12 M3/KG 3 
IRON 22000 M3/KG 50 
LEAD 10 M3/KG 1 
MEROJRY 0.03 M3/KG 0.01 
METALS SAMPIE PREPARATION CXM?IE'IE 
NICKEL 26 M3/KG 3 
ZINC 42 M3/KG 2 

*TOT FLUORIDE (DISTILIED) 420 M3/KG 
0 • 01M CACL2 ELECI'RCMETRIC 6.9 UNITS 
1 : 1 PH IN WATER MATRIX 7.1 UNITS 

*BRAY EXTRACT - AVAIL. P 36 M3/KG 
CATION EXCHAN3E CAPACITY 21.4 ~/l00G 
LIME REQTIREMENT NCNE 
SOIL PREPARATION CXM?IE'IE 
SOLUBIE SALTS #1.08 .t-M:IOS/CJvt 

4 11/30/94 8"-12" DEEP 12 

CADMIUM <l M3/KG 1 
CHRCMIUM 33 M3/KG 3 
COBALT 40 M3/KG 5 
COPPER 12 M3/KG 3 
IRON 21000 M3/KG 50 
LEAD 13 M3/KG 1 
MERaJRY 0.02 M3/KG 0.01 
METALS SAMPIE PREPARATION CXM?IE'lE 
NICKEL 29 M3/KG 3 
ZINC 51 M3/KG 2 

*TOT FLUCRIDE (DISTILIED) 580 M3/KG 
0 . 01M CACL2 EIECTRCMETRIC 6.8 UNITS 
1 : 1 PH IN WATER MATRIX 7.1 UNITS 

*BRAY EXTRACT - AVAIL. P 60 M3/KG 
CATION EXCHAN3E CAPACITY 20.8 ~/l00G 
LIME REQTIREMENT NCNE 
SOIL PREPARATION CCMPIE'IE 

*=CONTRACT I.AB DATA #=UPDATED DATA 



08/07/1995 ENVIRCNMENIAL LABORATORY FINAL REPORT

LAB REQUEST NO. M3639 GCNTINUED

SAMPLE DATE CODE DESCRIPTION RESULT MDL or (95% C.I.)

11/30/94 8"-12" DEEP 12

SOLUBLE SALTS 

11/30/94 8"-12" DEEP 13
#1.15 MyHOS/CM

CAOCEUM <1 MG/KG 1
CHRCMIUM 23 MG/KG 3
COBALT 10 MG/KG 5
COPPER 8.9 MG/KG 3
IRON 15000 MG/KG 50
LEAD 9.5 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATICN OCMPIETE
NICKEL 16 MG/KG 3
ZINC 38 MG/KG 2

*TOT FLUCRIDE (DISTILIED) 210 MG/KG
O.OIM CACL2 ELECTRCMETRIC 6.8 UNITS
1:1 PH IN WATER MATRIX 7.0 UNITS

*BRAY EXTRACT - AVAIL. P 18 MG/KG
CATION EXCHANGE CAPACITY 22.3 MBQ/IOOG
LIME REQUIREMENT NCNE
SOIL PREPARATICN COMPLETE
SOLUBLE SALTS #1.21 RMHOS/CM

8"-12" DEEP 21

CADMIUM <1 MG/KG 1
CHROMIUM 29 MG/KG 3
COBALT 120 MG/KG 5
COPPER 9.5 MG/KG 3
IRON 26000 MG/KG 50
LEAD 12 MG/KG 1
MERCURY 0.03 MG/KG 0.01
METALS SAMPLE PREPARATICN COMPLETE
NICKEL 38 MG/KG 3
ZINC 50 MG/KG 2

*TOT FLUCRIDE (DISTILIED) 1120 MG/KG
O.OIM CACL2 ELECTROMETRIC 7.2 UNITS
1:1 PH IN WATER MATRIX 7.4 UNITS

*BRAY EXTRACT - AVAIL. P 49 MG/KG
CATICN EXCHANGE CAPACITY 23.5 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATICN COMPLETE
SOLUBLE SALTS #1.11 ^MHOS/CM

8”-12" DEEP 22

CAOyilUM <1 MG/KG 1

OCNTRACT LAB DATA # = UPDATED DATA

08/07/1995 ENVIRGJMENTAL IABORATORY FINAL REPORT 3 

LAB REQOE.ST ID. M3639 <X.1NTINUED 

SAMPIE DATE CODE DESCRIPTICN RESULT MDL or (95% C. I.) 

4 11/30/94 8"-12" DEEP 12 

SOliJBIE SALTS U.15 M-fiOS/01 

5 11/30/94 8"-12" DEEP 13 

CADMIUM <l M3/KG 1 
CHRCMIUM 23 M3/KG 3 
COBALT 10 M3/KG 5 
COPPER 8.9 M3/KG 3 
IRON 15000 M:;/KG 50 
LEAD 9.5 M3/KG 1 
MERaJRY 0.02 M3/KG 0.01 
METALS SAMPIE PREPARATICN CCMPIE'IE 
NICKEL 16 M3/KG 3 
ZINC 38 M3/KG 2 

*TCYr FLUCRIDE (DISTILIED) 210 M3/KG 
0. 0lM CACL2 ELEC'IBCMETRIC 6.8 UNITS 
1 : 1 PH IN WATER MA.TRIX 7.0 UNITS 

*BRAY EX'I'.RACT - AVAIL. P 18 M3/KG 
CATICN EXCHANGE CAPACITY 22.3 MEQ/l00G 

• LIME REQJIREMENT NCNE 
SOIL PREPARATICN CCMPIETE 
SOliJBIE SALTS #1. 21 l-MiOS/01 

6 11/30/94 8"-12" DEEP 21 

CADMIUM <l M3/KG 1 
CHRCMIUM 29 M3/KG 3 
COBALT 120 M3/KG 5 
COPPER 9.5 M3/KG 3 
IRON 26000 M:;/KG 50 
LEAD 12 M3/KG 1 
MERaJRY 0.03 M3/KG 0 .01 
METALS SAMPIE PREPARATICN CCMPIETE 
NICKEL 38 M3/KG 3 
ZINC 50 M3/KG 2 

*TCYr FUX.RIDE (DISTILIED) 1120 M3/KG 
0. 0lM CACL2 ELECIR01ETRIC 7.2 UNITS 
1 : 1 PH IN WATER MA.TRIX 7.4 UNITS 

*BRAY EX'I'.RACT - AVAJ.L. P 49 M3/KG 
CATICN EXCHANGE CAPACITY 23.5 MEQ/l00G 
LIME RE(UIREMENT NCNE 
SOIL PREPARATICN CG1PIBTE 
SOliJBIE SALTS #1.11 l-MiOS/01 

7 11/30/94 8"-12" DEEP 22 

CADMIUM <l M3/KG 1 

*=CONTRACT IAB DATA #=UPDATED DATA 



08/07/1995 ENVTRCMMENTAL LABOEWTORY FINAL REPORT

LAB BEQUEST NO. M3639 CONTINUED

SAMPLE DATE CCOE DESCRIPTION RESULT MDL or (95% C.I.)

11/30/94 8"-12" DEEP 22

CHROMIUM 43 MG/KG 3
COBALT 220 MS/KG 5
COPPER 13 MG/KG 3
IRON 42000 MG/KG 50
LEAD 20 MG/KG 1
MERCURY 0.087 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 64 MG/KG 3
ZINC 88 MG/KG 2

*TOT FLUCEIIDE (DISTILLED) 1300 MG/KG
O.OIM CACL2 ELECTRCMBIRIC 6.9 UNITS
1:1 PH IN WATER MATRIX 7.0 UNITS

*BFAY EXTRACT - AVAIL. P 76 MG/KG
CATION EXCHANGE CAPACITY 35.1 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #1.59 MMHOS/OM

8"-12" DEEP 23

CADMIUM <1 MG/KG 1
CHROMIUM 29 MG/KG 3
COBALT 58 MG/KG 5
COPPER 10 MG/KG 3
IRON 21000 MG/KG 50
LEAD 12 MG/KG 1
MERCURY 0.03 MG/KG 0.01
METALS SAMPLE PREPARATICN COMPLETE
NICKEL 28 MG/KG 3
ZINC 47 MG/KG 2

*TOT FLUCEUDE (DISTILIED) 350 MG/KG
O.OIM CACL2 ELECmiMETRIC 6.8 UNITS
1:1 PH IN WATER MATRIX 7.0 UNITS

*BRAY EXTRACT - AVAIL. P 34 MG/KG
CATION EXCHANffi CAPACITY 25.2 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #1.27 ^MHOS/CM

8"-12" DEEP 24

CADMIUM <1 MG/KG 1
CHROMIUM 27 MG/KG 3
COBALT 40 MG/KG 5

OCNTRACT LAB DATA UPDATED DATA

• 

08/07/1995 ENVIRrnMENTAL IABORATORY FINAL REPORT 

LAB REQUEST ID. M3639 <XJNTINUED 

SAMPLE DATE CODE DESCRIPTION 

7 11/30/94 8"-12" DEEi? 22 

CHR01.IUM 
COBALT 
COPPER 
IRON 
LEAD 
MEROJRY 
METALS SAMPLE PREPARATION 
NICI<EL 
ZINC 

*TCYr FLUORIDE (DISTILI.El)) 
0. 01M CACL2 ELECTRa1ETRIC 
1: 1 PH IN WA'IER MATRIX 

*BRAY EXTRACT - AVAIL. P 
CATION EXCHANGE CAPACITY 
LIME REQJIREMENT 
SOIL PREPARATION 
SOUJBLE SALTS 

8 11/30/94 8"-12" DEEi? 23 

CADMIUM 
CHRa1IUM 
COBALT 
COPPER 
IRON 
LEAD 
MEROJRY 
METALS SAMPLE PREPARATION 
NICI<EL 
ZINC 

*TCYr FLUORIDE (DISTILI.El)) 
0 . 01M CACL2 ELECIRa1ETRIC 
1 : 1 PH IN WA'IER MATRIX 

*BRAY EXTRACT - AVAIL. P 
CATION EXCHANGE CAPACITY 
LIME RECPIREMENT 
SOIL PREPARATION 
SOUJBLE SALTS 

9 11/30/94 8"-12" DEEi? 24 

CADMIUM 
CHR01.IUM 
COBALT 

* = CXJNTRACT LAB DATA 

RESULT 

43 M3/KG 
220 M3/KG 
13 M3/KG 
42000 M3/KG 
20 M3/KG 
0.087 M3/KG 
CCM'LE'IE 
64 M3/KG 
88 M3/KG 
1300 M3/KG 
6.9 UNITS 
7.0 UNITS 
76 M3/KG 
35.1 MEQ/lO0G 
NCNE 
CCM'LE'IE 

#1. 59 Mv1HOS/CM 

<1 M3/KG 
29 M3/KG 
58 M3/KG 
10 M3/KG 
21000 M3/KG 
12 M3/KG 
0.03 M3/KG 
CCM'LE'IE 
28 M3/KG 
47 MG/KG 
350 MG/KG 
6.8 UNITS 
7.0 UNITS 
34 M3/KG 
25.2 MEQ/l00G 
NCNE 
CCM'LE'IE 

#1.27 Mv1HOS/CM 

<1 MG/KG 
27 MG/KG 
40 MG/KG 

#=UPDATED DATA 

4 

MDL or (95% C.I.) 

3 
5 
3 
so 
1 
0.01 

3 
2 

1 
3 
5 
3 
so 
1 
0.01 

3 
2 

1 
3 
5 



08/07/1995 ENVIKCNMENTAL LABQRATCRY FINAL BEPOKT

LAB REQUEST NO. M3639 OCNTINUED

SAMPLE DATE CCDE DESCRIPTICN RESULT MDL or (95% C.I.)

11/30/94 8"-12" DEEP 24

COPPER 10 MG/KG 3
IRON 19000 MG/KG 50
LEAD 9.8 MG/KG 1
MERCURY 0.03 MG/KG 0.01
METALS SAMPLE PREPARATICN COMPLETE
NICKEL 24 MG/KG 3
ZINC 51 MG/KG 2

*TOT FLUCEIDE (DISTILIED) 410 MG/KG
O.OIM CACL2 ELECTRCMETRIC 6.3 UNITS
1:1 PH IN WATER MATRIX 6.7 UNITS

*BRAY EXTRACT - AVAIL. P 24 MG/KG
CATION EXCHANS: CAPACITY 20.3 MBQ/IOOG
LIME REQUIREMENT NCNE
SOIL PREPARATICN COMPLETE
SOLUBLE SALTS #0.48 M®OS/CM

11/30/94 8"-12" DEEP 25

CADMIUM <1 MG/KG 1
CHROMIUM 28 MG/KG 3
COBALT 190 MG/KG 5
COPPER 7 MG/KG 3
IRON 30000 MG/KG 50
LEAD 13 MG/RG 1
MERCURY 0.04 MG/KG 0.01
METALS SAMPLE PREPARATICN COMPLETE
NICKEL 49 MG/RG 3
ZINC 46 MG/RG 2

*TOT FLUORIDE (DISTILLED) 840 MG/RG
O.OIM CACL2 ELECTRCMETRIC 7.2 UNITS
1:1 PH IN WATER MATRIX 7.4 UNITS

*BRAY EXTRACT - AVAIL. P 41 MG/RG
CATION EXCHANGE CAPACITY 20.7 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATICN COMPLETE
SOLUBLE SALTS #0.58 ^MHOS/CM

8"-12" DEEP 26

CADMIUM <1 MG/KG 1
CHROMIUM 50 MG/RG 3
COBALT 140 MG/KG 5
COPPER 17 MG/RG 3
IRON 37000 MG/KG 50

OCNTRACT lAB DATA UPDATED DATA

■L-,

08/07/1995 ENVIRCNIJENTAL IAEORATORY FINAL REPORT 5 

LAB REQ{JEST ID . M3639 OJNTINUED 

SAMPLE DATE CODE DESCRIPTICN RESULT MDL or (95% C. I.) 

9 11/30/94 8"- 12" DEEP 24 

COPPER 10 ffi/KG 3 
IRON 19000 M3/KG 50 
LEAD 9.8 ffi/KG 1 
MERClJRY 0.03 ffi/KG 0.01 
METALS SAMPLE PREPARATICN CCMPLE'IE 
NICl<EL 24 ffi/KG 3 
ZINC 51 ffi/KG 2 

*TOr FI.UCRIDE (DISTILI.ED) 410 ffi/KG 
0 • 0lM CACL2 ELEc.mcM:TRIC 6.3 UNITS 
1 : 1 PH IN WA'IER MATRIX 6.7 UNITS 

*BRAY EXTRACT - AVAJ.L. P 24 M:;/KG 
CATICN EXCHAN3E CAPACITY 20.3 M0;:1/100G 
LIME RECUIREMENT NCNE 
SOIL PREPARATICN CCMPLE'IE 
SOLUBLE SALTS #0.48 M-1HOS/CM 

10 11/30/94 8"-12" DEEP 25 

CACMIUM <1 ffi/KG 1 
CHRCMIUM 28 ffi/KG 3 
COBALT 190 M:;/KG 5 
COPPER 7 ffi/KG 3 
IRON 30000 M3/KG 50 
LEAD 13 ffi/KG 1 
MERaJRY 0.04 ffi/KG 0.01 
METALS SAMPLE PREPARATICN CCMPLE'IE 
NICl<EL 49 ffi/KG 3 
ZINC 46 ffi/KG 2 

*TOr FI.UCRIDE (DISTILI.ED) 840 ffi/KG 
0 • 0lM CACL2 ELECTRCMETRIC 7.2 UNITS 
1 : 1 PH IN WA'IER MA.TRIX 7.4 UNITS 

*BRAY EX'IRACT - AVAIL. P 41 ffi/KG 
CATICN EXCHAN3E CAPACITY 20.7 Mm/l0OG 
LIME REcr)'IREMENT NCNE 
SOIL PREPARATICN CCMPLE'IE 
SOLUBLE SALTS #0.58 l-MiOS/CM 

11 11/30/94 8"-12" DEEP 26 

CACMIUM <l M:;/KG 1 
CHRCMIUM 50 M:;/KG 3 
COBALT 140 ffi/KG 5 
COPPER 17 ffi/KG 3 
IRON 37000 M3/KG 50 

* = <XJNTRACT LAB DATA #=UPDATED DATA 



08/07/1995 ENVIRCNMENTAL LABORATORY FINAL REPORT 6

LAB REQUEST NO. M3639 CONTINUED

SAMPLE DATE CODE DESCRIPTION RESULT MDL or (95% C.I.)

11 11/30/94 8"-12" DEEP 26

LEAD 21 MG/KG 1
MERCURY 0.11 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 51 MG/KG 3
ZINC 99 MG/RG 2

*TOT FLUCRIDE (DISTILIED) 1600 MG/KG
O.OIM CACL2 ELECTROMETRIC 6.3 UNITS
1:1 PH IN WATER MATRIX 6.3 UNITS

*BRAY EXTRACT - AVAIL. P 60 MG/KG
CATICN EXCHANGE CAPACITY 28.8 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #1.08 ^MHOS/CM

12 11/30/94 8"-12" DEFP 31

CADMIUM <1 MG/KG 1
CHROMIUM 39 MG/KG 3
COBALT 73 MG/KG 5
COPPER 12 MG/KG 3
IRON 26000 MG/KG 50
LEAD 12 MG/KG 1
MERCURY 0.05 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 31 MG/KG 3
ZINC 46 MG/KG 2

*TOT FLUORIDE (DISTILIED) 560 MG/KG
O.OIM CACL2 ELECTROMETRIC 5.8 UNITS
1:1 PH IN WATER MATRIX 6.4 UNITS

*BRAY EXTRACT - AVAIL. P 31 MG/KG
CATICN EXCHANffi CAPACITY 19.3 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.26 ^MHOS/CM

11/30/94 8"-12" DEEP 32

CAiaynuM
CHBaynuM
COBALT
COPPER
noj
LEAD
MERCURY

<1 M3/KG 
25 MG/KG 
80 MS/KG
8.1 MG/KG 
21000 MG/KG
8.2 MG/KG 
0.03 MG/KG

1
3
5
3
50
1
0.01

OCNTRACT LAB DATA # = UPDATED DATA

08/07/1995 ENVIRCNMENTAL IABORATORY FINAL REPORT 6 

LAB REQ{JEST ID. M3639 a:NTINUED 

SAMPIE DATE CODE DESCRIPTION RESULT MDL or (95% C.I.) 

11 11/30/94 8"-12" DEEP 26 

LEAD 21 M3/KG 1 
.MERaJRY 0.11 M3/KG 0.01 
METALS SAMPLE PREPARATION CXM?LE'IE 
NICKEL 51 M3/KG 3 
ZINC 99 M3/KG 2 

*TOI' FLUCRIDE (DISTILI.ED) 1600 M3/KG 
0. 0lM CACL2 EIEC'IRa1ETRIC 6.3 UNITS 
1:1 PH IN WATER MP.TRIX 6.3 UNITS 

*BRAY EXTRACT - AVAI.L. P 60 M3/KG 
CATION EX<::HAl'a CAPACITY 28.8 Mm/lO0G 
LIME REQJIREMENT NCNE 
SOIL PREPARATION CXM?LE'IE 
SOLUBLE SALTS #1.08 M1HOS/CM 

12 11/30/94 8"-12" DEEP 31 

CADMIUM <1 M3/KG 1 
CHRCMIUM 39 M3/KG 3 
COBALT 73 M3/KG 5 

• COPPER 12 M3/KG 3 
IRON 26000 M3/KG 50 
LEAD 12 M3/KG 1 
MEROJRY 0.05 M3/KG 0.01 
METALS SAMPIE PREPARATION CXM?IE'IE 
NICKEL 31 M3/KG 3 
ZINC 46 M3/KG 2 

*TOI' FLUCRIDE (DISTILI.ED) 560 M3/KG 
0. 0lM CACL2 EIECI'R01ETRIC 5.8 UNITS 
1: 1 PH IN WATER MA.TRIX 6.4 UNITS 

*BRAY EXTRACT - AVAI.L. P 31 M3/KG 
CATION EX<::HAl'a CAPACITY 19.3 Mm/l00G 
LIME REC0IBEMENT NCNE 
SOIL PREPARATION CXM?IE'IE 
SOLUBIE SALTS #0.26 M-lHOS/CM 

13 11/30/94 8"-12" DEEP 32 

CADMIUM <1 M3/KG 1 
CHRCMIUM 25 M3/KG 3 
COBALT 80 M3/KG 5 
COPPER 8.1 M3/KG 3 
IRON 21000 M3/KG 50 
LEAD 8 .2 M3/KG 1 
MEROJRY 0 .03 M3/KG 0.01 

* = CONTRACT LAB DATA # = UPDATED DATA 



08/07/1995 ENVIPCNMEMMi LABORATORY FINAL REPORT

LAB REQUEST NO. M3639 OCNTINUBD

SAMPLE DATE CODE DESCRIPTICN RESULT MDL or (95% C.I.)

11/30/94 8"-12" DEEP 32

METALS SAMPLE PREPARATION
NICKEL
ZINC

*TOT FLUCRIDE (DISTILIED) 
O.OIM CACL2 ELECTRCMETRIC 
1:1 PH IN WATER MATRIX

*BRAY EXTRACT - AVAIL. P 
CATION EXCHANffi CAPACITY 
LIME REQUIREMENT 
SOIL PREPARATION 
SOLUBLE SALTS

COMPLETE 
29 MG/KG 
38 M3/KG 
1100 M3/KG 
6.5 UNITS 
6.9 UNITS 
46 MG/KG 
15.2 MBQ/IOOG 
NONE 
COMPLETE 

#0.32 MMHOS/CM

3
2

11/30/94 8"-12" DEEP 33

CAEMIUM <1 MG/KG 1
CHROMIUM 34 MG/RG 3
COBALT 94 MG/KG 5
COPPER 9.6 MG/KG 3
IRON 25000 MG/KG 50
lEAD 9.6 MG/KG 1
MERCURY 0.03 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 32 MG/KG 3
ZINC 45 MG/KG 2

*TOT FLUCFODE (DISTILLED) 1400 MG/KG
O.OIM CACL2 ELECTRCMETRIC 5.9 UNITS
1:1 PH IN WATER MATRIX 6.5 UNITS

*HRAY EXTFACT - AVAIL. P 20 MG/KG
CATION EXCHANGE CAPACITY 15.6 MBQ/IOOG
LIME REQUIREMENT NCNE
SOIL PREPARATION CCMPLETE
SOLUBLE SALTS #0.24 MyHOS/CM

8"-12" DEEP 41

CAEMIUM <1 MG/KG 1
CHROMIUM 29 MG/KG 3
COBALT 20 MG/KG 5
COPPER 7.3 MG/KG 3
IRON 17000 MG/KG 50
LEAD 7.3 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION CCMPLETE
NICKEL 21 MG/KG 3

OCNTRACT LAB DATA UPDATED DATA

• 

08/07/1995 ENVIRCNMENTAL IAEORATORY FINAL REPORT 

LAB REQUEST ID. M3639 (X)NTINUEl) 

SAMl?IE DATE CODE DESCRIPTION 

13 11/30/94 8"-12" DEEP 32 

METAI.S SAMl?IE PREPARATION 
NICl<EL 
ZINC 

*TOI' FLUCRIDE (DISTIIJ.ED) 
0 . 01M CACL2 ELEC'.mCMETRIC 
1 : 1 PH IN WATER MATRIX 

*BRAY EX'IRACT - AVAIL. P 
CATION EXCHAN3E CAPACITY 
LIME REQJIREMENT 
SOIL PREPARATION 
SOLUBIE SALTS 

14 11/30/94 8"-12" DEEP 33 

CAI:MIUM 
CHRCMIUM 
COBALT 
COPPER 
IRON 
IEAD 
MERaJRY 
METAI.S SAMl?IE PREPARATION 
NICl<EL 
ZINC 

*TOI' FLUCRIDE (DISTIIJ.ED) 
0. 01M CACL2 EIECTRCM:'I'RIC 
1 : 1 PH IN WATER MATRIX 

*BRAY EX'IRACT - AVAIL. P 
CATION EXCHAN3E CAPACITY 
LIME RECPIREMENT 
SOIL PREPARATION 
SOLUBIE SALTS 

15 11/30/94 8"-12" DEEP 41 

CADMIUM 
CHRCMIUM 
COBALT 
COPPER 
IRON 
IEAD 
MEROJRY 
METALS SAMl?IE PREPARATION 
NICl<EL 

* = CXN.rRACT LAB DATA 

RESULT 

ca-1PIETE 
29 M3/KG 
38 M3/KG 
1100 M3/KG 
6 .5 UNITS 
6.9 UNITS 
46 M3/KG 
15.2 ~/l00G 
NCNE 
ca-1PIETE 

#0.32 r-MiOS/CM 

<1 M3/KG 
34 M3/KG 
94 M3/KG 
9.6 M3/KG 
25000 M:;/KG 
9.6 M3/KG 
0.03 M3/KG 
CXl1l?IETE 
32 M3/KG 
45 M3/KG 
1400 M3/KG 
5.9 UNITS 
6.5 UNITS 
20 M3/KG 
15.6 ~/l00G 
NCNE 
ca-1PIETE 

#0.24 M-!HOS/CM 

<l M3/KG 
29 MG/KG 
20 M3/KG 
7.3 M3/KG 
17000 M:;/KG 
7.3 M3/KG 
0.02 M3/KG 
ca-1PIETE 
21 M3/KG 

# = UPDATED DATA 

7 

MDL or (95% C.I.) 

3 
2 

1 
3 
5 
3 
50 
1 
0.01 

3 
2 

1 
3 
5 
3 
50 
1 
0.01 

3 



08/07/1995 ENVIBCNMENTAL lABORATORY FINAL BEPOBT 8

LAB BEQUEST NO. :M3639 (XNTINUED

SAMPLE DATE CODE DESCRIPTICN RESULT MDL or (95% C.I.)

15 11/30/94 8"-12" DEEP 41

ZINC 35 M3/KG 2
*TOT FLUCRIDE (DISTILIED) 340 M3/KG

O.OIM CACL2 ELECTBCMETRIC 6.6 UNITS
1:1 PH IN WATER MATRIX 7.0 UNITS

*BBAy EXTRACT - AVAIL. P 43 MG/KG
CATION EXCHANGE CAPACITY 10.5 MEQ/IOOG
LIME REQUIREMENT NCNE
SOIL PREPARATICN CCMPLETE
SOLUBLE SALTS #0.29 MyHOS/CM

16 11/30/94 8"-12" DEEP 42

CADMIUM <1 MG/KG 1
CHROMIUM 30 MG/KG 3
COBALT 55 MG/KG 5
COPPER 9 MG/KG 3
IRCN 23000 MG/KG 50
LEAD 14 MG/KG 1
MERCURY 0.073 MG/KG 0.01
METALS SAMPLE PREPARATICN (TMPLETE
NICKEL 26 MG/KG 3
ZINC 60 MG/KG 2

*TOT FLUCRIDE (DISTILIED) 580 MG/KG
O.OIM CACL2 ELECTBCMETRIC 6.5 UNITS
1:1 PH IN WATER MATRIX 7.0 UNITS

*BRAY EXTRACT - AVAIL. P 37 MG/KG
CATICN EXCHANGE CAPACITY 15.0 MBQ/IOOG
LIME REQUIREMENT NCNE
SOIL PREPARATION CCMPLETE
SOLUBLE SALTS #0.24 MMHOS/CM

17 11/29/94 8"-12" DEEP 43

CADMIUM <1 MG/KG 1
CHROMIUM 29 MG/KG 3
COBALT 230 MG/KG 5
COPPER 11 MG/KG 3
IRCN 31000 MG/KG 50
LEAD 13 MG/KG 1
MERCURY 0.059 MG/KG 0.01
METALS SAMPLE PREPARATICN CCMPLETE
NICKEL 41 MG/KG 3
ZINC 35 MG/KG 2

*TOT FLUCRIDE (DISTILIED) 1000 MG/KG

* = OCNTRACT LAB DATA # = UPDATED DATA

08/07/1995 ENVIRCNMENTAL I.ABORATORY FINAL REPORT 8 

LAB REQUE.5T NJ. M3639 (X)N'l'INUED 

SAMPLE DATE CODE DEScru:PTICN RESULT MDL or (95% C.I.) 

15 11/30/94 8"-12" DEEP 41 

ZINC 35 M3/KG 2 
*TOT FLUCRIDE (DISTIIJ.ED) 340 M3/KG 

0 . 0lM CACL2 EIECTRCMETRIC 6.6 UNITS 
1 : 1 PH IN WATER MATRIX 7.0 UNITS 

*BRAY EXTRACT - AVAIL. P 43 M3/KG 
CATICN EXCHANGE CAPACITY 10. 5 MEQ/l00G 
LIME REC,UIREMENT NCNE 
SOIL PREPARATICN CCM?LE'IE 
SOLUBLE SALTS #0.29 MvlHOS/01 

16 11/30/94 8"-12" DEEP 42 

CADMIUM <1 M3/KG 1 
CHRCMIUM 30 M3/KG 3 
COBALT 55 M3/KG 5 
COPPER 9 M3/KG 3 
IRCN 23000 M;/KG 50 
IEAD 14 M3/KG 1 
MERClJRY 0.073 M;/KG 0.01 
METALS SAMPLE PREPARATICN CCM?LE'IE 
NICI<EL 26 M3/KG 3 
ZINC 60 M3/KG 2 

*TOT FLUCRIDE (DISTIIJ.ED) 580 M3/KG 
0. 0lM CACL2 EIECTRCMETRIC 6.5 UNITS 
1 : 1 PH IN WATER MATRIX 7.0 UNITS 

*BRAY EXTRACT - AVAIL. P 37 M3/KG 
CATICN EXCHANGE CAPACITY 15.0 MEQ/l00G 
LIME REQJIREMENT NCNE 
SOIL PREPARATICN CCMPLETE 
SOLUBLE SALTS #0.24 M-HOS/01 

17 11/29/94 8"-12" DEEP 43 

CADMrtJM <1 M3/KG 1 
CHRCMIUM 29 M3/KG 3 
COBALT 230 M3/KG 5 
COPPER 11 M3/KG 3 
IRCN 31000 M;/KG 50 
IEAD 13 M3/KG 1 
MERClJRY 0.059 M;/KG 0.01 
METALS SAMPLE PREPARATICN CCM?LETE 
NICI<EL 41 MG/KG 3 
ZINC 35 M3/KG 2 

*TOT FLUCRIDE (DISTIIJ.ED) 1000 M3/KG 

* = aJNTRACT IAB DATA # = UPDATED DATA 

- - - - - - - - - - - ----- - - - - - - - - --- - - - --



08/07/1995 ENVIRCNMENTAL LABORATORY FINAL REPORT 9

LAB REQUEST NO. M3639 OCKTINUED

SAMPLE DATE OCDE DESCRIPTICN RESULT MDL or (95% C.I.)

17 11/29/94 8"-12" DEEP 43

O.OIM CACL2 ELECTROMETRIC 6.5 UNITS
1:1 PH IN WATER MATRIX 7.1 UNITS

*BEy^Y EXTRACT - AVAIL. P 48 MG/K3
CATICN EXCHANGE CAPACITY 15.6 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.26 MyHOS/CM

18 11/30/94 8"-12" DEEP 51

CAIMTUM <1 MG/KG 1
CHROMIUM 18 MG/KG 3
COBALT 57 MS/KG 5
COPPER 7.6 MG/KG 3
IRON 16000 M3/KG 50
LEAD 7.6 MG/KG 1
MERCURY 0.03 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 30 MG/KG 3
ZINC 39 MG/KG 2

*TOT FLUORIDE (DISTILIED) 1500 MG/KG
O.OIM CACL2 ELECTROMETRIC 7.1 UNITS
1:1 PH IN WATER MATRIX 7.1 UNITS

*BRAY EXTRACT - AVAIL. P 38 MG/KG
CATICN EXCHANGE CAPACITY 13.1 MEQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.61 ^MHOS/CM

19 11/30/94 8"-12" DEEP 52

CADMIUM <1 MG/KG 1
CHROMIUM 39 MG/KG 3
COBALT 430 MG/KG 5
COPPER 14 MG/KG 3
IRON 46000 MG/KG 50
lEAD 18 MG/KG 1
MERCURY 0.14 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 120 MG/KG 3
ZINC 73 MG/KG 2

*TOT FLUORIDE (DISTILIED) 8000 MG/KG
O.OIM CACL2 ELECTROMETRIC 7.2 UNITS
1:1 PH IN WATER MATRIX 7.4 UNITS

* = OCNTRACT LAB DATA # = UPDATED DATA

08/07/1995 ENVIRCNMENTAL I.ABORATORY FINAL REPORT 9 

LAB REQUEST ID. M3639 CXlNTINUED 

SAMPIE DATE CODE DESCRIPI'ION RESULT MDL or (95% C.I.) 

17 11/29/94 8"-12" DEEP 43 

0 . OlM CACL2 EIECTRCMETRIC 6.5 UNITS 
1 : 1 PH IN WATER MATRIX 7 .1 UNITS 

*BRAY EXTRACT - AVAIL. P 48 M3/KG 
CATION EXCEWa CAPACITY 15.6 MEQ/lOOG 
LIME RECU1REMENT NCNE 
SOIL PREPARATION CCM'IEIE 
SOll.lBIE SALTS #0.26 MvlHOS/01 

18 11/30/94 8"-12" DEEP 51 

CADMIUM <l M3/KG 1 
CHRCMIUM 18 M3/KG 3 
COBALT 57 M3/KG 5 
COPPER 7 .6 M3/KG 3 
IRON 16000 M3/KG 50 
LEAD 7 .6 M3/KG 1 
MEROJRY 0.03 M3/KG 0.01 
METALS SAMPIE PREPARATION CCM'IE'IE 
NICKEL 30 M3/KG 3 
ZINC 39 M3/KG 2 

*TOT FUXRIDE (DISTILIED) 1500 M3/KG 
0 . OlM CACL2 EIECTRCMETRIC 7.1 UNITS 
1 : 1 PH IN WATER MATRIX 7 .1 UNITS 

*BRAY EXTRACT - AVAIL. P 38 M3/KG 
CATION EXCEWa CAPACITY 13.1 MEQ/lOOG 
LIME RECUIREMENT NCNE 
SOIL PREPARATION CCM'LE'IE 
SOll.lBLE SALTS #0.61 MvlHOS/01 

19 11/30/94 8"-12" DEEP 52 

CADMIUM <l M3/KG 1 
CHRCMIUM 39 M3/KG 3 
COBALT 430 M3/KG 5 
COPPER 14 M3/KG 3 
IRON 46000 M3/KG so 
LEAD 18 M3/KG 1 
MEROJRY 0.14 M3/KG 0.01 
METALS SAMPIE PREPARATION CCM'LE'IE 
NICKEL 120 M3/KG 3 
ZINC 73 M3/KG 2 

*TOT FUXRIDE (DISTILIED) 8000 M3/KG 
0 . OlM CACL2 EIECTRa1ETRIC 7.2 UNITS 
1 : 1 PH IN WATER MATRIX 7.4 UNITS 

* = CXlNTRACT LAB DATA # = UPDATrn DATA 



08/07/1995 ENVIRCM®NTAL LABORATORY FINAL REPORT 10

LAB REQUEST NO. M3639 QCISITINUED

SAMPLE DATE C03E DESCRIPTICN RESULT MDL or (95% C.I.)

19 11/30/94 8"-12" DEEP 52

*BRAY EXTRACT - AVAIL. P 49 MG/KG
CATIOSr EXCHANGE CAPACITY 13.1 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #1.06 MyHOS/CM

20 11/30/94 8”-12" DEEP 61

CADMIUM <1 MG/KG 1
CHROMIUM 32 MS/KG 3
COBALT 140 MG/KG 5
COPPER 12 MG/H3 3
IRON 26000 MG/KG 50
LEAD 14 MG/KG 1
MERCURY 0.070 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 51 MG/BQG 3
ZINC 68 MG/KG 2

*TOT FLUORIDE (DISTILLED) 2800 MG/KG
O.OIM CAOT,? ELECTROMETRIC 6.9 UNITS
1:1 PH IN WATER MATRIX 7.1 UNITS

*BRAY EXTRACT - AVAIL. P 41 MG/KG
CATION EXCHANGE CAPACITY 15.3 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.53 MMHOS/CM

21 11/30/94 8"-12" DEEP 62

CADMIUM <1 MG/KG 1
CHROMIUM 29 MG/KG 3
COBALT 55 MG/KG 5
COPPER 10 MG/KG 3
IRON 22000 MG/KG 50
LEAD 10 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 33 MG/KG 3
ZINC 48 MG/KG 2

*TOT FLUORIDE (DISTITiTEn) 1500 MG/KG
O.OIM CACL2 ELECTROMETRIC 6.9 UNITS
1:1 PH IN WATER MATRIX 7.0 UNITS

*BRAY EXTRACT - AVAIL. P 43 MG/KG
CATION EXCHANGE CAPACITY 22.4 MBQ/IOOG

OCNTRACT LAB DATA OPDATED DATA

• 

08/07/1995 ENVIRCNMENTAL IABORATORY FINAL REPORT 

LAB REQUF.sT ID. M.3639 CONTINUED 

SAMPIE DATE CODE DESCRIPTION 

19 11/30/94 8"-12" DEEP 52 

*BRAY EXTRACT - AVAIL. P 
CATION EXCHAN:;E CAPACITY 
LIME ~ 
SOIL PREPARATION 
SOLUBIE SALTS 

20 11/30/94 8"-12" DEEP 61 

CADMIUM 
CHRa-1IUM 
COBALT 
COPPER 
IRON 
LEAD 
MERaJRY 
METALS SAMPIE PREPARATION 
NICKEL 
ZINC 

*TOT FLUCRIDE (DISTILIED) 
0 . 01M CACL2 EIEC'TI01ETRIC 
1 : 1 PH IN WATER MATRIX 

*BRAY EXTRACT - AVAIL. P 
CATION EXCHAN:;E CAPACITY 
LIME REQTIBEMENT 
SOIL PREPARATION 
SOLUBIE SALTS 

21 11/30/94 8"-12" DEEP 62 

CADMIUM 
CHRiliIUM 
COBALT 
COPPER 
IRON 
LEAD 
MERClJRY 
METALS SAMPIE PREPARATION 
NICKEL 
ZINC 

*TOT FIDORIDE (DISTILIED) 
0 . 01M CACL2 EIEC'TI01ETRIC 
1 : 1 PH IN WATER MATRIX 

*BRAY EXTRACT - AVAIL. P 
CATION EXCHAN:;E CAPACITY 

*=CONTRACT LAB DATA 

RESULT 

49 M:;/KG 
13.1 MEQ/l00G 
NCNE 
CCMPIETE 

U .06 t-MiOS/CM 

<1 M:;/KG 
32 M:;/KG 
140 M:;/KG 
12 M:;/KG 
26000 M3/KG 
14 M:;/KG 
0.070 M3/KG 
CCMPIETE 
51 M:;/KG 
68 M:;/KG 
2800 M:;/KG 
6.9 UNITS 
7.1 UNITS 
41 M:;/KG 
15.3 MEQ/l00G 
NCNE 
CCMPIE'IE 

#0. 53 t-MiOS/CM 

<l M:;/KG 
29 M:;/KG 
55 M:;/KG 
10 M:;/KG 
22000 M3/KG 
10 M:;/KG 
0.02 M:;/KG 
CCMPIE'IE 
33 M:;/KG 
48 M:;/KG 
1500 M:;/KG 
6.9 UNITS 
7.0 UNITS 
43 M:;/KG 
22.4 MEQ/lO0G 

# = UPDATED DATA 

10 

MDL or (95% C.I.) 

1 
3 
5 
3 
50 
1 
0.01 

3 
2 

1 
3 
5 
3 
50 
1 
0.01 

3 
2 



08/07/1995 ENVIBCNMENTAL LABORATORY FINAL REPORT

LAB REQUEST NO. M3639 OCNTINUED
SAMPLE DATE CODE DESCRIPTIOT RESULT MDL or (95% C.I.)

11/30/94 8"-12" DEEP 62

LIME REQUIREMENT 
SOIL PREPARATION 
SOLUBLE SALTS

NONE 
OCMPLETE 

#0.96 MMHOS/CM
11/30/94 8"-12" DEEP 63

11/30/94

CADMIUM <1 MG/KG 1
CHROMIUM 26 M3/KG 3
COBALT 73 MG/KG 5
COPPER 11 MG/KG 3
IRON 21000 MG/KG 50
LEAD 10 MG/KG 1
MERCURY 0.10 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 39 MG/RG 3
ZINC 51 MG/KG 2

*TOT FLUCEUDE (DISTITiTFD) 2100 MG/KG
O.OIM CACL2 ELECTRCMEIRIC 7.2 UNITS
1:1 PH IN 1«ATER MATRIX 7.4 UNITS

*BRAY EXTRACT - AVAIL. P 42 MG/RG
CATION EXCHANCE CAPACITY 23.5 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.59 MMHOS/CM

8"-12" DEEP 64

CADMIUM <1 MG/RG 1
CHROMIUM 18 MG/RG 3
COBALT 85 MG/RG 5
COPPER 6 MG/KG 3
IRON 16000 MG/KG 50
LEAD 7.4 MG/KG 1
MERCURY 0.078 MG/KG 0.01
METALS SAMPLE PREPARATIOST COMPLETE
NICKEL 30 MG/RG 3
ZINC 33 MG/RG 2

*TOT FLUORIDE (DISTILLED) 1600 MG/KG
O.OIM CACL2 ELECTROMETRIC 6.9 UNITS
1:1 PH IN WATER MATRIX 7.0 UNITS

*BRAY EXTRACT - AVAIL. P 64 MG/RG
CATION EXCHANGE CAPACITY 14.6 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE

GCNTRACT LAB DATA UPDATED DATA

'■4

M

5
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LAB REQUEST ID. M3639 CXJNTINUED 

SAMPIE DATE CODE DESCRIPTION RESULT MDL or (95% C. I.) 

21 11/30/94 8"-12" DEEP 62 

LIME RECPIREMENT NCNE 
SOIL PREPARATION CCMPIE'IE 
SOLUBIE SALTS #0.96 M-:IHOS/CM 

22 11/30/94 8"-12" DEEP 63 

c.Aa-1:IUM <1 MG/KG 1 
CHR0-1IUM 26 MG/KG 3 
COBALT 73 MG/KG 5 
COPPER 11 MG/KG 3 
IRON 21000 M3/KG so 
LEAD 10 MG/KG 1 
MERClJRY 0.10 MG/KG 0.01 
METAL.5 SAMPIE PREPARATION CCMPIE'IE 
NICKEL 39 MG/KG 3 
ZINC 51 MG/KG 2 

*TOT FLUORIDE (DISTILLED) 2100 MG/KG 
0. 01M CACL2 EIEcrncM:TRIC 7.2 UNITS 
1 : 1 PH rn WATER MATRIX 7.4 UNITS 

*BRAY EX'IRACT - AVAIL. P 42 MG/KG 
CATION EXCHANGE CAPACITY 23.5 MEQ/lOOG 
LIME RECPIREMENT NCNE 
SOIL PREPARATION CCMPIE'IE 
SOLUBIE SALTS #0.59 M-:IHOS/CM 

23 11/30/94 8"-12" DEEP 64 

c.Aa-1:IUM <1 MG/KG 1 
CHR0-1IUM 18 MG/KG 3 
COBALT 85 MG/KG 5 
COPPER 6 MG/KG 3 
IRON 16000 M3/KG so 
LEAD 7 .4 MG/KG 1 
MERClJRY 0.078 M3/KG 0.01 
METALS SAMPIE PREPARATION CCMPIE'IE 
NIQ<EL 30 MG/KG 3 
ZINC 33 MG/KG 2 

*TOT FLUCRIDE (DISTILLED) 1600 MG/KG 
0 . 01M CACL2 EIEcrncM:TRIC 6.9 UNITS 
1 : 1 PH rn WATER MATRIX 7.0 UNITS 

*BRAY EX'IRACT - AVAIL. P 64 MG/KG 
CATION EXCHANGE CAPACITY 14.6 MEQ/lOOG 
LIME RE(JJIREMENT NCNE 
SOIL PREPARATION CCMPIE'IE 

* = <XNI'RACT IAB DATA #=UPDATED DATA 



08/07/1995 E^A/IBCNMEIS^^AL lABOBATCRY FINAL REPOEO? 12

LAB REQUEST ND. M3639 OCNTINUED

SAMPLE DATE CX33E DESCRIPTICN RESULT MDL or (95% C.I.)

23 11/30/94 8”-12" DEEP 64

SOLUBLE SALTS #0.59 lyMHOS/CM

24 11/30/94 8"-12" DEEP 65

CADMIUM <1 MG/KG 1
CHBCMIUM 19 MG/R3 3
COBALT 40 M3/KG 5
COPPER 7.3 MG/KG 3
IRON 15000 M3/KG 50
LEAD 8.7 MG/KG 1
MERCURY 0.01 MG/KG 0.01
METALS SAMPLE PREPARATICN COMPLETE
NICKEL 25 MG/KG 3
ZINC 39 MG/KG 2

*TOT FLUCRIDE (DISTILLED) 840 MG/KG
O.OIM CACL2 ELECTROMETRIC 6.7 UNITS
1:1 PH IN WATER MATRIX 6.9 UNITS

*BRAY EXTRACT - AVAIL. P 40 MG/KG
CATION EXCHANGE CAPACITY 17.3 MBQ/IOOG
LIME REQUIREMENT NCNE
SOIL PREPARATICN COMPLETE
SOLUBLE SALTS #0.39 MMHOS/OM

25 11/30/94 8"-12" DEEP 66

CADMIUM <1 MG/KG 1
CHROMIUM 18 MG/KG 3
COBALT 40 MG/KG 5
COPPER 6.3 MG/KG 3
IRON 15000 MG/KG 50
LEAD 6.7 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPIE PREPARATICN COMPLETE
NICKEL 28 MG/KG 3
ZINC 34 MG/KG 2

*TOT FLUCRIDE (DISTILIED) 1700 MG/KG
O.OIM CACL2 ELECTROMETRIC 7.0 UNITS
1:1 PH IN WATER MATRIX 7.1 UNITS

*BRAY EXTRACT - AVAIL. P 35 MG/KG
CATION EXCHANGE CAPACITY 18.8 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATICN COMPLETE
SOLUBLE SALTS #0.78 lyMHOS/OM

26 11/30/94 8"-12" DEEP 67

CADMIUM <1 MG/KG 1

OCNTRACT LftB DATA UPDATED DATA

08/07/1995 ENVIRCNMENTAL Il\BORATORY FINAL REPORT 12 

LAB REQUEST ID. M3639 CONTINUED 

SAMPIE DATE CODE DESCRIPTION RESULT MDL or (95% C. I.) 

23 11/30/94 8"-12" DEEP 64 

SOLUBIE SALTS #0.59 r-MiOS/CM 

24 11/30/94 8"-12" DEEP 65 

CACMIUM <l M3/KG 1 
OffiCMIUM 19 M3/KG 3 
COBALT 40 M3/KG 5 
COPPER 7.3 M3/KG 3 
IRCN 15000 M3/KG 50 
LEAD 8.7 M3/KG 1 
MERClJRY 0.01 M3/KG 0.01 
METALS SAMPLE PREPARATION CXM?LE'IE 
NICKEL 25 M3/KG 3 
ZINC 39 M3/KG 2 

*TOT FLUCroDE (DISTILI.ED) 840 M3/KG 
0. 01M CACL2 ELEC'I'Ra1ETRIC 6.7 UNITS 
1 : 1 PH IN WA'IER MATRIX 6.9 UNITS 

*BRAY EX'IBACT - AVAJ.L. P 40 M3/KG 
CATION EXCHANGE CAPACITY 17.3 MEX;;l/l00G 
LIME RE(UIREMENT NCJ:ilE 
SOIL PREPARATION CCMPLE'IE 
SOLUBLE SALTS #0.39 r-MiOS/CM 

25 11/30/94 8"-12" DEEP 66 

CACMIUM <1 M3/KG 1 
OffiCMIUM 18 M3/KG 3 
COBALT 40 M3/KG 5 
COPPER 6.3 M3/KG 3 
IRCN 15000 M3/KG 50 
LEAD 6.7 M3/KG 1 
MEROJRY 0.02 M3/KG 0.01 
METALS SAMPLE PREPARATION CXM?IE'IE 
NICKEL 28 M3/KG 3 
ZINC 34 M3/KG 2 

*TOT FLUCroDE (DISTILI.ED) 1700 M3/KG 
0. 01M CACL2 ELECTRCMETRIC 7.0 UNITS 
1 : 1 PH IN WA'IER MA.TRIX 7.1 UNITS 

*BRAY EX'IBACT - AVAJ.L. P 35 M3/KG 
CATION EXCHANGE CAPACITY 18.8 MEX;;l/l00G 
LIME RE(UIREMENT NCJ:ilE 
SOIL PREPARATION CCMPIE'IE 
SOLUBLE SALTS #0.78 r-MiOS/CM 

26 11/30/94 8"-12" DEEP 67 

CACMIUM <l M3/KG 1 

*=CONTRACT LAB DATA #=UPDATED DATA 



08/07/1995 ENVIRCNMENTAL LABORATORY FINAL REPORT

LAB REQUEST NO. M3639 OCNTINUED

SAMPLE DATE CCDE DESCRIPTICN RESULT

11/30/94 8"-12" DEEP 67

OCNTRACT LAB DATA

MDL or (95% C.I.)

CHBCMIUM 19 MG/KG 3
COBALT 40 MG/KG 5
COPPER 6.3 MG/KG 3
IRCN 14000 MG/KG 50
LEAD 5.9 MG/KG 1
MERCURY 0.04 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 19 MG/KG 3
ZINC 35 MG/KG 2

*TOT FLUCRLDE (DISTILIED) 570 MG/KG
O.OIM CACL2 ELECTRCMETRIC 5.9 UNITS
1:1 PH IN WATER MATRIX 6.3 UNITS

*HRAY EXTRACT - AVAIL. P 28 MG/KG
CATION EXCHANGE CAPACITY 18.0 MEQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATICN COMPLETE
SOLUBLE SALTS #0.25 MyHOS/CM

8"-12" DEEP 68

CADMIUM <1 MG/KG 1
CHBCMIUM 14 MG/KG 3
COBALT 30 MG/KG 5
COPPER 5.4 MG/KG 3
IROJ 12000 MG/KG 50
LEAD 4.9 MG/KG 1
MERCURY 0.03 MG/KG 0.01
METALS SAMPLE PREPARATICN COMPLETE
NICKEL 16 MG/KG 3
ZINC 29 MG/KG 2

*TOT FLUCRIDE (DISTILLED) 3800 MG/KG
O.OIM CACL2 ELECTROMETRIC 5.7 UNITS
1:1 PH IN WATER MATRIX 6.3 UNITS

*BRAY EXTRACT - AVAIL. P 29 MG/KG
CATION EXCHANCE CAPACITY 16.6 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATICN COMPLETE
SOLUBLE SALTS #0.27 Myeos/CM

8"-12" DEEP 69

CADMIUM <1 MG/KG 1
CHBCMIUM 15 MG/KG 3
COBALT 30 MG/KG 5

UPDATED DATA

• 

08/07/1995 ENVIRCNMENTAL IABORATORY FINAL REPORT 

LAB REQUEST N'.). M3639 CX>NTINUED 

SAMPIE DATE COOE DESCRIPTION 

26 11/30/94 8"- 12" DEEP 67 

CHRCMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MERClJRY 
METALS SAMPIE PREPARATION 
NICKEL 
ZINC 

*TOr FLUCRIDE (DISTILIED) 
0. 0lM CACL2 EIECT.Ra-1ETRIC 
1: 1 PH Thi WATER MATRIX 

*BRAY EX'ffiACl' - AVAIL. P 
CATION EX~ CAPACITY 
LIME RECPIREMENT 
SOIL PREPARATION 
SOUJBIE SALTS 

27 11/30/94 8"-12" DEEP 68 

CADMIUM 
CHRCMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MERClJRY 
METALS SAMPIE PREPARATION 
NICKEL 
ZINC 

*TOr FLUCRIDE (DISTILIED) 
0 . 0lM CACL2 ELECTRCMETRIC 
1 : 1 PH Thi WATER MATRIX 

*BRAY EX'ffiACl' - AVAIL. P 
CATION EX~ CAPACITY 
LIME REQJIREMENT 
SOIL PREPARATION 
SOUJBIE SALTS 

28 11/30/94 8"-12" DEEP 69 

CADMIUM 
CHRCMIUM 
COBALT 

* = (X)NTRACT IAB DATA 

RESULT 

19 M3/KG 
40 M3/KG 
6.3 ffi/KG 
14000 M3/KG 
5.9 ffi/KG 
0.04 M3/KG 
CCMPIE'IE 
19 M3/KG 
35 ffi/KG 
570 M3/KG 
5.9 UNITS 
6.3 UNITS 
28 ffi/KG 
18.0 MEQ/l00G 
NCNE 
CG1PIE'IE 

#0. 25 M-1HOS/CM 

<l M3/KG 
14 ffi/KG 
30 M3/KG 
5.4 ffi/KG 
12000 M3/KG 
4.9 M3/KG 
0.03 ffi/KG 
CCMPIE'IE 
16 ffi/KG 
29 ffi/KG 
3800 M3/KG 
5.7 UNITS 
6.3 UNITS 
29 M3/KG 
16.6 MEQ/l00G 
NCNE 
CG1PIE'IE 

#0.27 Mv!HOS/CM 

<l M3/KG 
15 M3/KG 
30 M3/KG 

# = UPDATED DATA 

13 

MDL or (95% C.I.) 

3 
5 
3 
50 
1 
0.01 

3 
2 

1 
3 
5 
3 
50 
1 
0.01 

3 
2 

1 
3 
5 
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LAB BEQUEST NO. M3639 CONTINUED

SAMPLE DATE CODE DESCRIPTICN RESULT MDL or (95% C.I.)

28 11/30/94 8"-12" DEEP 69

COPPER 5.8 MG/KG 3
IRCN 14000 MG/KG 50
LEAD 6.2 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 14 MG/KG 3
ZINC 31 MG/KG 2

*TOT FIDCKIDE (DISTILLED) 270 MG/KG
O.OIM CACL2 ELECTROMETRIC 5.5 UNITS
1:1 PH IN WATER MATRIX 6.1 UNITS

*BF?AY EXTRACT - AVAIL. P 23 MG/KG
CATICN EXCHANGE CAPACITY 18.0 MBQ/IOOG
LIME REQUIREMENT NCNE
SOIL PREPARATION CCMPLETE
SOLUBLE SALTS #0.19 MMHOS/CM

29 11/30/94 8"-12" DEEP 71

CADMIUM <1 MG/KG 1
CHROMIUM 14 MG/KG 3
COBALT 40 MG/KG 5
COPPER 5.7 MG/KG 3
IRCN 14000 MG/KG 50
LEAD 5.7 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION CCMPLETE
NICKEL 23 MG/KG 3
ZINC 30 MG/KG 2

*TOT FLUCRIDE (DISTILLED) 1300 MG/KG
O.OIM CACL2 ELECTROMETRIC 7.0 UNITS
1:1 PH IN WATER MATRIX 7.1 UNITS

*BRAY EXTRACT - AVAIL. P 39 MG/KG
CATICN EXCHANGE CAPACITY 22.5 MBQ/IOOG
LIME REQUIREMENT NCNE
SOIL PREPARATION CCMPLETE
SOLUBLE SALTS #0.54 MMHOS/CM

30 11/30/94 8"-12" DEEP 81

CADMIUM <1 MG/KG 1
CHROMIUM 15 MG/KG 3
COBALT 30 MG/KG 5
COPPER 4 MG/KG 3
noi 14000 MG/KG 50

OONTRACT LAB DATA UPDATED DATA

08/07/1995 ENVIRCN1ENTAL I.AOORATORY FINAL REPORT 14 

IAB REQUEST ID. M3639 CDNTINUED 

SAMPLE DATE CODE DESClUPTION RESULT MDL or (95% C.I.) 

28 11/30/94 8"-12" DEEP 69 

COPPER 5.8 M3/KG 3 
IRON 14000 M3/KG 50 
LEAD 6. 2 M3/KG 1 
MEROJRY 0.02 M3/KG 0.01 
METALS SAMPLE PREPARATION CCMPLETE 
NICKEL 14 MG/KG 3 
ZINC 31 MG/KG 2 

*TOT FUXRIDE (DISTILIED) 270 M3/KG 
0 . 0lM CACI2 ELECI'RCMETRIC 5.5 UNITS 
1 : 1 PH IN WATER MATRIX 6.1 UNITS 

*BRAY EXTRACT - AVAI.L. P 23 MG/KG 
CATION EXCHANGE CAPACITY 18.0 MEQ/l00G 
LIME REQJIREMENT NCNE 
SOIL PREPARATION CCMPLETE 
SOLUBLE SALTS #0.19 r-MHOS/CM 

29 11/30/94 8"-12" DEEP 71 

CADMIUM <l M3/KG 1 
CHRCMIUM 14 M3/KG 3 
COBALT 40 MG/KG 5 
COPPER 5.7 M3/KG 3 
IRCN 14000 M3/KG 50 
LEAD 5.7 MG/KG 1 
MER<lJRY 0.02 MG/KG 0.01 
METALS SAMPLE PREPARATION CCMPLETE 
NICKEL 23 MG/KG 3 
ZINC 30 MG/KG 2 

*TOT FUXRIDE (DISTILIED) 1300 M3/KG 
0 . 01M CACI2 ELECI'RCMETRIC 7.0 UNITS 
1 : 1 PH IN WATER .MATRIX 7.1 UNITS 

*BRAY EXTRACT - AVAI.L. P 39 MG/KG 
CATION EXCHANGE CAPACITY 22.5 MEQ/lO0G 
LIME REQJIREMENT NCNE 
SOIL PREPARATION CCMPLETE 
SOLUBLE SALTS #0.54 M-1HOS/CM 

30 11/30/94 8"-12" DEEP 81 

CADMIUM <1 MG/KG 1 
CHRCMIUM 15 MG/KG 3 
COBALT 30 MG/KG 5 
COPPER 4 MG/KG 3 
IRON 14000 M3/KG 50 

* = CONTRACT LAB DATA #=UPDATED DATA 
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LAB REQUEST ND. :M3639 OCNTINUED

SAMPIB DATE C03E DESCRIPTICN RESULT MDL or (95% C.I.)

30 11/30/94 8"-12" DEEP 81

LEAD 5.5 M3/KG 1
MERCURY 0.02 M3/KG 0.01
METALS SAMPLE PREPARATION CCMPLETE
NICKEL 16 MG/KG 3
ZINC 27 MG/KG 2

*TOT FLUCKIDE (DISTIIIED) 230 MG/KG
O.OIM CACL2 ELECTROMETRIC 6.1 UNITS
1:1 PH IN WATER MATRIX 6.4 UNITS

*BRAY EXTRACT - AVAIL. P 46 MG/KG
CATICN EXCHANCE CAPACITY 11.1 MBQ/IOOG
LIME REQCnREMENT NONE
SOIL PREPARATION CCMPLETE
SOLUBLE SALTS #0.55 MyHOS/CM

31 11/30/94 8"-12" DEEP 82

CAEMIUM <1 MG/KG 1
CHROMIUM 11 MG/KG 3
COBALT 20 MG/KG 5
COPPER 4 MG/KG 3
IRON 11000 MG/KG 50
LEAD 4.6 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATICN CCMPLETE
NICKEL 12 MG/KG 3
ZINC 24 MG/KG 2

*TOT FLUCRIDE (DISTILLED) 140 MG/KG
O.OIM CACL2 ELECTROMETRIC 5.9 UNITS
1:1 PH IN WATER MATRIX 6.4 UNITS

*BRAY EXTRACT - AVAIL. P 48 MG/KG
CATICN EXCHANCE CAPACITY 8.7 MEQ/IOOG
LIME REQUIREiyENT NONE
SOIL PREPARATICN CCMPLETE
SOLUBLE SALTS #0.17 lyMHOS/CM

32 11/29/94 8"-12" DEEP 91

CADMIUM <1 MG/KG 1
CHROMIUM 21 MG/KG 3
COBALT 20 MG/KG 5
COPPER 8.2 MG/KG 3
IRON 15000 MG/KG 50
LEAD 7.3 MG/KG 1
MERCURY 0.02 MG/KG 0.01

OCNTRACT LAB DMA # = UPDATED DATA

• 

08/07/1995 ENVIRCNMENTAL LAOORATORY FINAL REPORT 

LAB REQUEST ID . M3639 CXJNTINUED 

SAMPLE DATE CODE DESOUPTION 

30 11/30/94 8"- 12" DEEP 81 

IEAD 
MEROJRY 
METALS SAMPLE PREPARATION 
Nia<EL 
ZINC 

*TOT FLUCRIDE (DISTILLED) 
0 • 0lM CACL2 EIECIRCMETRIC 
1 : 1 PH IN WATER MATRIX 

*BRAY EXTRACT - AVAIL. P 
CATION EXCHAN3E CAPACITY 
LIME REQJIREMENT 
SOIL PREPARATION 
SOLUBLE SALTS 

31 11/30/94 8"- 12" DEEP 82 

CADM[UM 

CHRCMIUM 
COBALT 
COPPER 
IRON 
IEAD 
MEROJRY 
METALS SAMPLE PREPARATION 
Nia<EL 
ZINC 

*TOT FLUCRIDE (DISTILLED) 
0 • 01M CACL2 EIECT.R01ETRIC 
1 : 1 PH IN WATER MATRIX 

*BRAY EXrnACT - AVAIL. P 
CATION EXCHAN:;E CAPACITY 
LIME ~ 
SOIL PREPARATION 
SOLUBLE SALTS 

32 11/29/94 8"-12" DEEP 91 

CADMIUM 
CHRCMIUM 
COBALT 
COPPER 
IRON 
IEAD 
MEROJRY 

* = CXJNTRACT LAB DATA 

RESULT 

5.5 MS/KG 
0.02 MS/KG 
CCMPLE'IE 
16 MS/KG 
27 MS/KG 
230 MS/KG 
6.1 UNITS 
6.4 UNITS 
46 MS/KG 
11.1 MEQ/l00G 
NCNE 
CCMPLE'IE 

#0.55 M-fiOS/CM 

<1 MS/KG 
11 MS/KG 
20 MS/KG 
4 MS/KG 
11000 M3/KG 
4 . 6 MS/KG 
0.02 MS/KG 
CCMPLE'IE 
12 MS/KG 
24 MS/KG 
140 MS/KG 
5.9 UNITS 
6.4 UNITS 
48 MS/KG 
8.7 MEQ/l00G 
NCNE 
CQ1PLE'IE 

#0.17 t-MIOS/CM 

<1 MS/KG 
21 MS/KG 
20 MS/KG 
8 .2 MS/KG 
15000 M3/KG 
7 .3 MS/KG 
0.02 MS/KG 

# = UPDATED DATA 

15 

MDL or (95% C.I.) 

1 
0.01 

3 
2 

1 
3 
5 
3 
50 
1 
0.01 

3 
2 

1 
3 
5 
3 
50 
1 
0.01 



08/07/1995 ENVIROSIMENTAL LABORATORY FINAL REPORT 16

LAB REQUEST ND. M3639 CONTINUED

SAMPLE DATE CCDE DESCRIPTION RESULT MDL or (95% C.I.)

32 11/29/94 8"-12" DEEP 91

METALS SAMPLE PREPARATION COMPLETE
NICKEL 24 MG/KG 3
ZINC 39 MG/KG 2

*TOT FLirRIDE (DTSTTT.TEn) 720 MG/KG
O.OIM CACL2 ELECTFiCMETRIC 7.0 UNITS
1:1 PH IN WATER MATRIX 7.3 UNITS

*BRAY EXTRACT - AVAIL. P 41 MG/KG
CATION EXCHANGE CAPACITY 20.1 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.46 MMHOS/OM

33 11/29/94 8"-12" DEEP 92

CADMIUM <1 MG/KG 1
CHROyilUM 23 MG/KG 3
COBALT 40 MG/KG 5
COPPER 7 MG/KG 3
IRON 17000 MG/KG 50
LEAD 7.3 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 30 MG/KG 3
ZINC 38 MG/KG 2

*TOT FLUORIDE (DISTILLED) 1100 MG/KG
O.OIM CACL2 ELECTROMETRIC 7.2 UNITS
1:1 PH IN WATER MATRIX 7.4 UNITS

*BRAY EXTRACT - AVAIL. P 41 MG/IOG
CATION EXCHANffi CAPACITY 20.1 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.58 MMHOS/CM

34 11/29/94 8"-12" DEEP 93

CADMIUM <1 MG/KG 1
CHROMIUM 23 MG/KG 3
COBALT 30 MG/KG 5
COPPER 8.7 MG/KG 3
IRON 17000 MG/KG 50
LEAD 7.3 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 26 MG/KG 3

CCNIBACT LAB DATA # = UPDATED DATA

08/07/1995 ENVIRCNMENTAL I.ABORATORY FINAL REPORT 16 

LAB REQUEST N'.). M3639 (X)NTINUEIJ 

SAMPLE DATE CODE DESCRIPTION RESULT MDL or (95% C. I.) 

32 11/29/94 8"-12" DEEP 91 

METAIS SAMPLE PREPARATION C01PLE'IE 
NICKEL 24 MG/KG 3 
ZINC 39 MG/KG 2 

*TOT FLUORIDE (DISTILIID) 720 MG/KG 
0 . 01M CACL2 ELEC'I'RCMETRIC 7.0 UNITS 
1 : 1 PH IN WATER MATRIX 7.3 UNITS 

*BRAY EXTRACT - AVAIL. P 41 MG/KG 
CATION EXCHANGE CAPACITY 20.1 MEQ/l00G 
LIME REQJIREMENT "NCNE 
SOIL PREPARATION C01PLE'IE 
SOLUBLE SALTS #0.46 MwlHOS/01 

33 11/29/94 811- 12 11 DEEP 92 

CADMruM <1 MG/KG 1 
CHRCMruM 23 MG/KG 3 
COBALT 40 MG/KG 5 
COPPER 7 MG/KG 3 
IRON 17000 M3/KG 50 
LEAD 7.3 MG/KG 1 
MERaJRY 0.02 MG/KG 0.01 
METALS SAMPLE PREPARATION CCM'LE'IE 
NICKEL 30 MG/KG 3 
ZINC 38 MG/KG 2 

*TOT FLUORIDE (DISTILIID) 1100 MG/KG 
0 . 01M CACL2 ELEC'I'RCMETRIC 7.2 UNITS 
1 : 1 PH IN WATER MATRIX 7.4 UNITS 

*BRAY EXTRACT - AVAIL. P 41 MG/KG 
CATION EXCHANGE CAPACITY 20.1 MEQ/l00G 
LIME RECUIREMENT NCNE 
SOIL PREPARATION C01PLE'IE 
SOLUBLE SALTS #0. 58 MwlHOS/01 

34 11/29/94 8"- 12" DEEP 93 

CADMIUM <1 MG/KG 1 
CHRCMruM 23 MG/KG 3 
COBALT 30 MG/KG 5 
COPPER 8. 7 MG/KG 3 
IRON 17000 M3/KG 50 
LEAD 7.3 M:;/KG 1 
MERCURY 0.02 MG/KG 0.01 
METAIS SAMPLE PREPARATION CCMPLE'IE 
NICKEL 26 .M;/KG 3 

*=CONTRACT LAB DATA #=UPDATED DATA 



08/07/1995 ENVIRCNMENTAL lABOBATORY FINAL REPORT

LAB REQUEST NO. M3639 CONTINUED

SAMPLE DATE CODE DESCRIPTICN RESULT MDL or (95% C.I.)

11/29/94 8"-12” DEEP

ZINC
*TOT FLUCRIDE (DISTILLED) 
O.OIM CACL2 ELECTRCMETRIC 
1:1 PH IN WATER MATRIX

*BRAY EXTRACT - AVAIL. P 
CATICN EXCHANGE CAPACITY 
LIME REQUIREMENT 
SOIL PREPARATICN 
SOLUBLE SALTS

40 MG/KG 
970 MG/KG
6.8 UNITS 
7.2 UNITS 
37 MG/KG
23.8 MEQ/IOOG 
NONE 
COMPLETE

#0.45 MMHOS/CM

11/29/94 8"-12" DEEP

CAaynuM <1 MG/KG 1
CHRCMIOyi 18 MG/KG 3
COBALT 56 MG/KG 5
COPPER 7.4 MG/KG 3
IRCN 16000 MG/KG 50
LEAD 7.2 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATICN COMPLETE
NICKEL 33 MG/KG 3
ZINC 38 MG/KG 2

*TOT FIXXKIDE (DISTILIED) 870 MG/KG
O.OIM CACL2 ETECTRCMETRIC 7.1 UNITS
1:1 PH IN WATER MATRIX 7.2 UNITS

*BRAY EXTRACT - AVAIL. P 47 MG/KG
CATICN EXCHANGE CAPACITY 16.5 MBQ/IOOG
LIME REQUIREMENT NCNE
SOIL PREPARATICN CCMPLETE
SOLUBLE SALTS #0.83 M^OS/CM

8"-12" DEEP 95

CADMIUM <1 MG/KG 1
CHROMIUM 20 MG/KG 3
COBALT 56 MG/KG 5
COPPER 6.6 MG/KG 3
IRCN 16000 MG/KG 50
LEAD 7 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATICN CCMPLETE
NICKEL 33 MG/KG 3
ZINC 37 MG/KG 2

*TOT FLUCRIDE (DISTILLED) 1500 MG/KG

OCNTRACT LAB DATA # = UPDATED DATA

• 

08/07/1995 ENVIRCN1ENTAL IABORATORY FINAL REPORT 

IAB REQUEST ID. M3639 ~INUED 

SAMPLE DATE CODE DESQUPTION 

34 11/29/94 8"-12" DEEP 93 

ZINC 
*TOT FLUCRIDE (DISTILLED) 

0 . 01M CACL2 ELECIBa1ETRIC 
1: 1 PH IN WA1ER MATRIX 

*BRAY EXTRACT - AVAI.L. P 
CATION EXCHAN:;E CAPACITY 
LIME REC(JIREMNT 
SOIL PREPARATION 
SOUJBLE SALTS 

35 11/29/94 8"-12" DEEP 94 

CADMIUM 
CHRa1IOM 
COBALT 
COPPER 
IRON 
LEAD 
MERaJRY 
METALS SAMPLE PREPARATION 
NICKEL 
ZINC 

*TOT FLUCRIDE (DISTILLED) 
0. 0lM CACL2 ELECIBa1ETRIC 
1: 1 PH IN WA1ER MATRIX 

*BRAY EXTRACT - AVAI.L. P 
CATION EXCHAta CAPACITY 
LIME REC(JIREMNT 
SOIL PREPARATION 
SOli.JBLE SALTS 

36 11/29/94 8"- 12" DEEP 95 

CADMIUM 
CHRa1IOM 
COBALT 
COPPER 
IRON 
LEAD 
MERaJRY 
METAL.5 SAMPLE PREPARATION 
NICKEL 
ZINC 

*TOT FLUCRIDE (DISTILl.ED) 

* = (X)NTRACT IAB DATA 

RESULT 

40 M3/KG 
970 M3/KG 
6.8 UNITS 
7.2 UNITS 
37 M3/KG 
23. 8 MEQ/l00G 
NCNE 
CCMPIE'IE 

#0. 45 M-1HOS/Q1 

<1 M3/KG 
18 M3/KG 
56 M3/KG 
7.4 M3/KG 
16000 M3/KG 
7.2 M:;/KG 
0.02 M3/KG 
CCMPLE'IE 
33 M:;/KG 
38 M:;/KG 
870 M3/KG 
7 .1 UNITS 
7.2 UNITS 
47 M3/KG 
16.5 MEQ/l00G 
NCNE 
C01PLETE 

#0.83 M-1HOS/Q1 

<1 M:;/KG 
20 M:;/KG 
56 M:;/KG 
6.6 M:;/KG 
16000 M3/KG 
7 M3/KG 
0.02 M:;/KG 
C01PLETE 
33 M:;/KG 
37 M3/KG 
1500 M:;/KG 

#=UPDATED DATA 

17 

MJL or (95% C.I.) 

2 

1 
3 
5 
3 
50 
1 
0.01 

3 
2 

1 
3 
5 
3 
50 
1 
0.01 

3 
2 
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LAB REQUEST NO. M3639 (XNTINUED

SAMPLE DATE CODE DESaUPTICN RESULT MDL or (95% C.I.)

36 11/29/94 8"-12" DEEP 95

O.OIM CACL2 ELECTROMETRIC 7.1 UNITS
1:1 PH IN WATER MATRIX 7.2 UNITS

*BRAY EXTRACT - AVAIL. P 47 M3/K3
CATION EXCHANGE CAPACITY 20.8 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #1.30 MMHOS/CM

37 11/29/94 8"-12" DEEP 96

CADMIUM <1 M3/KG 1
CHROMIUM 18 MG/KG 3
COBALT 40 M3/KG 5
COPPER 6.4 MG/KG 3
IRON 15000 MG/KG 50
LEAD 6.9 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 24 MG/KG 3
ZINC 32 MG/KG 2

*TOT FLUORIDE (DISTILLED) 1200 MG/KG
O.OIM CACL2 KTECTRCMETRIC 7.2 UNITS
1:1 PH IN WATER MATRIX 7.3 UNITS

*BRAY EXTRACT - AVAIL. P 38 MG/EE
CATION EXCHANC2: CAPACITY 20.2 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.98 MMHOS/CM

38 11/29/94 8"-12” DEEP 97

CAIMCUM <1 MG/KG 1
CHROMIUM 17 MG/KG 3
COBALT 60 MG/IQG 5
COPPER 6.6 MG/KG 3
IRON 15000 MG/KG 50
LEAD 7.4 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION CCMPIETE
NICKEL 28 MG/KG 3
ZINC 35 MG/KG 2

*TOT FLUORIDE (DISTILLED) 1500 MG/KG
O.OIM CACL2 ELECTROMETRIC 7.1 UNITS
1:1 PH IN WATER MATFUX 7.3 UNITS

OQNTBACT lAB DATA UPDAIED DATA

08/07/1995 ENVIRCN1ENTAL I.AEORATORY FINAL REPORT 18 

LAB REQUE.5T ID. M3639 CJJNTINUED 

SAMPLE DATE CODE DESCRIPTION RESULT MDL or (95% C. I . ) 

36 11/29/94 8"-12" DEEP 95 

0 . 0lM CACL2 ElECTRCMETRIC 7.1 UNITS 
1 : 1 PH IN WATER MA.TRIX 7.2 UNITS 

*BRAY EXTRACT - AVAIL. P 47 M:;/KG 
CATION EXCHANGE CAPACITY 20.8 Mm/l00G 
LIME RECPIREMENT NCNE 
SOIL PREPARATION CG1PLE'IE 
SOLUBLE SALTS #1. 30 .t-MiOS/01 

37 11/29/94 8"-12" DEEP 96 

CADMIUM <l M:;/KG 1 
CHR(MIUM 18 r-t:;/KG 3 
COBALT 40 r-t:;/KG 5 
COPPER 6 . 4 r-t:;/KG 3 
IRON 15000 M:;/KG 50 
LE.AD 6 . 9 M:;/KG 1 
MERClJRY 0. 02 r-t:;/KG 0.01 
METALS SAMPLE PREPARATION CG1PLE'IE 
NICKEL 24 r-t:;/KG 3 
ZINC 32 M:;/KG 2 

*TOT FLUORIDE (DISTILIED) 1200 r-t:;/KG 
0 . 0lM CACL2 ElECTRCMETRIC 7.2 UNITS 
1 : 1 PH IN WATER MATRIX 7.3 UNITS 

*BRAY EXTRACT - AVAIL. P 38 M:;/KG 
CATION EXCHANGE CAPACITY 20.2 Mm/lO0G 
LIME RE<]JmEMENT NCNE 
SOIL PREPARATION CG1PLE'IE 
SOLUBLE SALTS #0.98 .t-MiOS/01 

38 11/29/94 8"- 12" DEEP 97 

CADMIUM <l M:;/KG 1 
CHRCMIUM 17 r-t:;/KG 3 
COBALT 60 r-t:;/KG 5 
COPPER 6 . 6 M:;/KG 3 
IRON 15000 M:;/KG 50 
LE.AD 7. 4 r-t:;/KG 1 
MERClJRY 0.02 r-t:;/KG 0.01 
METALS SAMPLE PREPARATION CG1PLE'IE 
NICKEL 28 M:;/KG 3 
ZINC 35 r-t:;/KG 2 

*TOT FLUORIDE (DISTILIED) 1500 r-t:;/KG 
0. 0lM CACL2 ElECTRCMETRIC 7 .1 UNITS 
1 : 1 PH IN WATER MATRIX 7.3 UNITS 

* = OJNTRACT LAB DATA #=UPDATED DATA 

• 



08/07/1995 ENVIRaJMENTAL LABORATORY FINAL REPORT

LAB REGJEST NO. M3639 OCNTINUED

SAMPLE DATE CCDE DESCRIPTICN RESULT MDL or (95% C.I.)

11/29/94 8"-12" DEEP 97

*BRAY EXTRACT - AVAIL. P 
CATION EXCHANGE CAPACITY 
LIME REQUIREMENT 
SOIL PREPARATION 
SOLUBLE SALTS

11/29/94 8"-12" DEEP 98

51 M3/K3 
18.3 MBQ/IOOG 
NONE 
COMPLETE 

#0.80 MMHOS/CM

CADMIUM <1 MG/KG 1
CHROMIUM 20 MG/KG 3
COBALT 40 MG/KG 5
COPPER 7.3 MG/KG 3
IRON 16000 MG/KG 50
LEAD 6.7 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATICN CCMPLETE
NICKEL 27 MG/KG 3
ZINC 35 MG/KG 2

*TOT FLUCRIDE (DISTILIED) 1300 MG/KG
0.OIM CACL2 ELECTROMETRIC 7.3 UNITS
1:1 PH IN WATER MATRIX 7.5 UNITS

*BRAY EXTRACT - AVAIL. P 42 MG/KG
CATION EXCHANGE CAPACITY 19.4 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATICN CCMPLETE
SOLUBLE SALTS 

11/29/94 8"-12" DEEP
#0.67 MMHOS/CM

CADMIUM <1 MG/KG 1
CHROMIUM 19 MG/KG 3
COBALT 30 MG/KG 5
COPPER 25 MG/KG 3
IRCN 15000 MG/KG 50
LEAD 6.4 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION CCMPLETE
NICKEL 25 MG/KG 3
ZINC 34 MG/KG 2

*TOT FIOTRIDE (DISTIT,T,FT>) 870 MG/KG
O.OIM CACL2 ELECTROMETRIC 7.1 UNITS
1:1 PH IN WATER MATRIX 7.3 UNITS

*HRAY EXTRACT - AVAIL. P 40 MG/KG
CATION EXCHANC2: CAPACITY 21.2 MBQ/IOOG

OCKTRACT LAB DATA UPDATED DATA

08/07/1995 ENVIRCNMENTAL IAOORATORY FINAL REPORT 19 

I.AB REQUEST ID. M3639 mNTINUED 

SAMPIB DATE CODE DESCRIPTICN RESULT MDL or (95% C.I.) 

38 11/29/94 8"-12" DEEP 97 

*BRAY EX'IRACT - AVAI.L. P 51 MS/KG 
CATICN EXCHANGE CAPACITY 18.3 MEQ/l00G 
LIME RE(JJIREMENT NCNE 
SOIL PREPARATICN CCMPIBTE 
SOUJBIB SALTS #0.80 M-1HOS/01 

39 11/29/94 8"-12" DEEP 98 

CArw:UM <1 MS/KG 1 
CHRCMIUM 20 MS/KG 3 
COBALT 40 MS/KG 5 
COPPER 7 .3 MS/KG 3 
IRON 16000 M3/KG 50 
LEAD 6.7 MS/KG 1 
MERClJRY 0.02 MS/KG 0.01 
METAIS SAMPIB PREPARATICN CCM'IBTE 
NICKEL 27 MS/KG 3 
ZINC 35 MS/KG 2 

*TOT FLUORIDE (DISTILI..ED) 1300 MS/KG 
0 . 01M CACL2 EIBCTf01ETRIC 7.3 UNITS 
1: 1 PH IN WATER MA.TRIX 7.5 UNITS 

*BRAY EX'IRACT - AVAI.L. P 42 M:;/KG 
CATICN EXCHANGE CAPACITY 19.4 MEQ/l00G 
LIME RE(JJIREMENT NCNE 
SOIL PREPARATION CCMPIBTE 
SOUJBIB SALTS #0.67 M--lHOS/01 

40 11/29/94 8"-12" DEEP 99 

CADMIUM <1 M:;/KG 1 
CHRCMIUM 19 M:;/KG 3 
COBALT 30 M:;/KG 5 
COPPER 25 M:;/KG 3 
IRON 15000 M3/KG 50 
LEAD 6.4 M:;/KG 1 
MERClJRY 0.02 MS/KG 0.01 
METALS SAMPIB PREPARATION CCMPIBTE 
NICKEL 25 MS/KG 3 
ZINC 34 MS/KG 2 

*TOT FLUORIDE (DISTILI..ED) 870 M3/KG 
0. 01M CACL2 EIBCTf01ETRIC 7.1 UNITS 
1 : 1 PH IN WATER MA.TRIX 7.3 UNITS 

*BRAY EX'IRACT - AVAI.L. P 40 M3/KG 
CATION EXCHANGE CAPACITY 21.2 MEQ/l00G 

* = mNTRACT IAB DATA #=UPDATED DATA 



08/07/1995 ENVnOJMENTAL LABORATORY FINAL REPORT

LAB BEQUEST NO. :M3639 CCNTINUED

SAMPLE DATE CODE DESCRIPTICN RESULT MDL or (95

40 11/29/94 8"-12" DEEP 99

LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.52 Myeos/CM

41 11/29/94 8"-12" EEEP 910

CAEMIUM <1 MG/KG 1
CHBoyiruM 19 M3/KG 3
COBALT 10 MG/KG 5
COPPER 6.4 MG/KG 3
IRON 13000 MG/KG 50
LEAD 5.5 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATICN COMPLETE
NICKEL 17 MG/KG 3
ZINC 32 MG/KG 2

*TOT FLUORIDE (DISTILLED) 330 MG/KG
O.OIM CACL2 ELECTROMETRIC 6.2 UNITS
1:1 PH IN WATER MATRIX 6.7 UNITS

*ERAY EXTRACT - AVAIL. P 36 MG/KG
CATICN EXCHANGE CAPACITY 21.3 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATICN COMPLETE
SOLUBLE SALTS #0.25 MMHOS/CM

42 11/29/94 8"-12" DEEP 101

CADMIUM <1 MG/KG 1
CHROMIUM 24 MG/KG 3
COBALT 20 MG/KG 5
COPPER 7.1 MG/KG 3
IRON 15000 MG/KG 50
LEAD 7.3 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 19 MG/KG 3
ZINC 33 MG/KG 2

*TOT FLUORIDE (DISTILLED) 520 MG/KG
O.OIM CACL2 ELECTROMETRIC 6.2 UNITS
1:1 PH IN WATER MATRIX 6.6 UNITS

*BRAY EXTRACT - AVAIL. P 44 MG/KG
CATICN EXCHANGE CAPACITY 23.8 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATICN COMPLETE

* = CONTRACT LAB DATA # = UPDATED DATA

• 

08/07/1995 ENVIRCNMENTAL IABORATORY FINAL REPORT 

IAB REQUEST ID. M3639 CONTINUED 

SAMPLE DA'IE CODE DESCRIPTION 

40 11/29/94 8"-12" DEEP 99 

LIME REQJIREMENT 
SOIL PREPARATION 
SOLUBLE SALTS 

41 11/29/94 8"-12" DEEP 910 

CADMIUM 
CHRCMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MEROJRY 
METALS SAMPLE PREPARATION 
NICKEL 
ZINC 

*TOT FLUCRIDE (DISTILI.ED) 
0 • 0lM c.ACL2 ELECTRCMETRIC 
1:1 PH IN WATER MM'RIX 

*BRAY EXTRACT - AVAI.L. P 
CATION EXCHANGE CAPACITY 
LIME REQJIREMENT 
SOIL PREPARATION 
SOLUBLE SALTS 

42 11/29/94 8"-12" DEEP 101 

CADMIUM 
CHRCMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MERClJRY 
METALS SAMPLE PREPARATION 
NICKEL 
ZINC 

*TOT FLUCRIDE (DISTILI.ED) 
0. OlM CACL2 ELECTRCMETRIC 
1 : 1 PH IN WATER MM'RIX 

*BRAY EXTRACT - AVAI.L. P 
CATION EXCHANGE CAPACITY 
LIME RE(UIREMENT 
SOIL PREPARATION 

*=CONTRACT IAB DATA 

RESULT 

NCNE 
CCM?LE'IE 

#0. 52 M-1HOS/CM 

<1 MG/KG 
19 MG/KG 
10 MG/KG 
6.4 MG/KG 
13000 .t-:G/KG 
5.5 MG/KG 
0.02 M3/KG 
CCMPLE'IE 
17 M3/KG 
32 M3/KG 
330 MG/KG 
6.2 UNITS 
6.7 UNITS 
36 M3/KG 
21.3 MEQ/l00G 
NCNE 
CCM?LE'IE 

#0. 25 M-1HOS/CM 

<1 M3/KG 
24 M3/KG 
20 M3/KG 
7 .1 M3/KG 
15000 .t-:G/KG 
7 .3 M3/KG 
0.02 M3/KG 
CCMPLE'IE 
19 MG/KG 
33 MG/KG 
520 MG/KG 
6.2 UNITS 
6.6 UNITS 
44 MG/KG 
23.8 MEQ/l00G 
NCNE 
CCMPLE'IE 

#=UPDATED DATA 

20 

MDL or (95% C.I.) 

1 
3 
5 
3 
50 
1 
0.01 

3 
2 

1 
3 
5 
3 
50 
1 
0.01 

3 
2 



08/07/1995 ENVIPiGNMENTAL LABCSy^TORY FINAL REPORT

LAB REQUEST NO. M3639 OCNTINUED
SAMPLE DATE C03E DESC3lIPnC3Sr RESULT MDL or (95% C.I.)

11/29/94 8"-12" DEEP 101

SOLUBLE SALTS
43 11/29/94 8"-12" DEEP 102

#0.39 M®OS/CM

CADMIUM <1 MG/KG 1
CHRCMIUM 25 MG/KG 3
COBALT 30 MG/KG 5
COPPER 7.9 MG/KG 3
IRCN 16000 MG/KG 50
LEAD 7.8 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 22 MG/KG 3
ZINC 32 MG/KG 2

*TOT FLUORIDE (DISTILLED) 1000 MG/KG
O.OIM CACL2 ELECTRCMETRIC 6.2 UNITS
1:1 PH IN WATER MATRIX 6.3 UNITS

*BRAY EXTRACT - AVAIL. P 40 MG/KG
CATION EXCHANGE CAPACITY 26.5 MBQ/IOOG
LIME REQUIREMENT NCNE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.91 lyMHOS/CM

8"-12" DEEP 103

CADMIUM <1 MG/KG 1
CHRCMIUM 24 MG/KG 3
COBALT 30 MG/KG 5
COPPER 6.5 MG/KG 3
IRON 14000 MG/KG 50
LEAD 6.7 MG/KG 1
MERCURY 0.01 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 20 MG/KG 3
ZINC 30 MG/KG 2

*TOT FLUCRIDE (DISTILLED) 660 MG/KG
O.OIM CACL2 ELECTROMETRIC 6.3 UNITS
1:1 PH IN WATER MATRIX 6.4 UNITS

*BRAY EXTRACT - AVAIL. P 49 MG/KG
CATION EXCHANGE CAPACITY 21.5 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.87 M«OS/CM

8"-12" DEEP 121

CADMIUM <1 MG/KG 1
CONTRACT LAB DATA # = UPDATED DATA
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LAB REQUEST ID. M3639 (X)NTINUED 

SAMPLE DATE COOE DESCRIPTION RESULT MDL or (95% C. I.) 

42 11/29/94 8"-12" DEEP 101 

SOLUBLE SALTS #0. 39 r-MiOS/CM 

43 11/29/94 8"-12" DEEP 102 

CADMIUM <l M:;/KG 1 
CHRCMIUM 25 M3/KG 3 
COBALT 30 M:;/KG 5 
COPPER 7 .9 M:;/KG 3 
IRON 16000 M3/KG 50 
LEAD 7 .8 M3/KG 1 
MERClJRY 0.02 MG/KG 0.01 
METALS SAMPLE PREPARATION CCMPLE'IE 
NICKEL 22 MG/KG 3 
ZINC 32 MG/KG 2 

*TOI' FLUCRIDE (DISTILI.ED) 1000 MG/KG 
0. 01M CACL2 ELECTRa-1ETRIC 6.2 UNITS 
1 : 1 PH IN WATER MA.TRIX 6.3 UNITS 

*BRAY EXTRACT - AVAIL. P 40 MG/KG 
CATION EXCHAN3E CAPACITY 26.5 MEQ/lO0G 
LIME REC(JIREMENT NCNE 
SOIL PREPARATION CCMPLE'IE 
SOLUBLE SALTS #0.91 r-MiOS/CM 

44 11/29/94 8"-12" DEEP 103 

CADMIUM <l MG/KG 1 
CHRCMIUM 24 M:;/KG 3 
COBALT 30 MG/KG 5 
COPPER 6.5 MG/KG 3 
IRON 14000 M3/KG 50 
LEAD 6. 7 MG/KG 1 
MERClJRY 0 .01 :t-:G/KG 0.01 
METALS SAMPLE PREPARATION CCMPLE'IE 
NICKEL 20 MG/KG 3 
ZINC 30 M3/KG 2 

*TOI' FLUCRIDE (DISTILIED) 660 MG/KG 
0. 01M CACL2 ELECTRa-1ETRIC 6.3 UNITS 
1 : 1 PH IN WATER MA.TRIX 6.4 UNITS 

*BRAY EX'IBACT - AVAIL. P 49 MG/KG 
CATION EXCHAN3E CAPACITY 21.5 MEQ/l00G 
LIME RECU]:REMENT NCNE 
SOIL PREPARATION CG1PLE'IE 
SOLUBLE SALTS #0.87 M-180S/CM 

45 12/01/94 8"-12" DEEP 121 

CADMIUM <l MG/KG 1 

* = <XNrRACT LAB DATA #=UPDATED DATA 
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LAB REQUEST NO. M3639 CONTINUED

SAMPLE DATE CODE DESCRIPTICN RESULT MDL or (95% C.I.)

45 12/01/94 8"-12" DEEP 121

CHROyilUM 33 MG/KS 3
COBALT 10 MG/KG 5
COPPER 8.8 MG/KG 3
IRON 16000 MG/KG 50
LEAD 12 MG/KG 1
MERCURY 0.058 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 17 MG/KG 3
ZINC 41 MG/KG 2

*TOT FLUORIDE (DTSTTT.TFD) 430 MG/KG
O.OIM CACL2 ELECTROMETRIC 5.2 UNITS
1:1 PH IN WATER MATEIIX 5.3 UNITS

*BFtAY EXTRACT - AVAIL. P 49 MG/KG
CATION EXCHANGE CAPACITY 26.7 MBQ/IOOG
LIME REQUIREMENT 3.1 TONS/ACRE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #1.42 MMHOS/CM

46 12/01/94 8"-12" DEEP 122

CAIMIUM <1 MG/KG 1
CHROMIUM 30 MG/KG 3
COBALT 10 MG/KG 5
COPPER 7.7 MG/KG 3
IRON 16000 MG/KG 50
LEAD 11 MG/KG 1
MERCURY 0.061 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 18 MG/KG 3
ZINC 41 MG/KG 2

*TOT FLUORIDE (DISTILLED) 310 MG/KG
O.OIM CACL2 ELECTROMETRIC 4.8 UNITS
1:1 PH IN WATER MATRIX 5.4 UNITS

*BRAY EXTRACT - AVAIL. P 44 MG/KG
CATION EXCHANGE CAPACITY 28.0 MEQ/IOOG
LIME REQUIREMENT 3.1 TONS/ACRE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.77 RMHOS/CM

47 12/01/94 8"-12" DEEP 123

CADMIUM <1 MG/KG 1
CHROMIUM 26 MG/KG 3
COBALT 9 MG/KG 5

CXMERACT LAB DATA UPDAIED DATA

• 

08/07/1995 ENVIRCNMENTAL I.ABORATORY FINAL REPORT 

LAB REQUEST ID. M3639 (X)NTINUED 

SAMPLE DATE CODE DESCRIPTICN 

45 12/01/94 8"-12" DEEP 121 

CHR(MIUM 
COBALT 
COPPER 
IRCN 
I..EAD 
MERaJRY 
METALS SAMPLE PREPARATICN 
NICKEL 
ZINC 

*TOT FLUORIDE (DISTILLED) 
0 • 0lM CACL2 ELECI'RCMETRIC 
1 : 1 PH IN WATER MATRIX 

*BRAY EXTRACT - AVAIL. P 
CATICN EXCHANGE CAPACITY 
LIME RE(.UIREMENT 
SOIL PREPARATICN 
SOLUBLE SALTS 

46 12/01/94 8"- 12" DEEP 122 

CADMIUM 
CHR(MIUM 

COBALT 
COPPER 
IRCN 
I..EAD 
MERaJRY 
METALS SAMPLE PREPARATICN 
NICKEL 
ZINC 

*TOT FLUORIDE (DISTILLED) 
0 • 0lM CACL2 ELECTRCMETRIC 
1 : 1 PH IN WATER MATRIX 

*BRAY EXTRACT - AVAIL. P 
CATICN EXCHANGE CAPACITY 
LIME ~REMENT 
SOIL PREPARATICN 
SOLUBLE SALTS 

47 12/01/94 8"-12" DEEP 123 

CADMIUM 
CHR(MIUM 
COBALT 

*=CONTRACT IAB DATA 

RESULT 

33 MG/KG 
10 MG/KG 
8.8 MG/KG 
16000 M3/KG 
12 MG/KG 
0.058 M:;/KG 
ca-1PLE'IE 
17 MG/KG 
41 MG/KG 
430 MG/KG 
5.2 UNITS 
5.3 UNITS 
49 MG/KG 
26. 7 MEQ/lO0G 
3.1 TCNS/ACRE 
CQ.1PLE'IE 

#1. 42 .t-MiOS/01 

<1 MG/KG 
30 MG/KG 
10 MG/KG 
7.7 MG/KG 
16000 M:;/KG 
11 MG/KG 
0 • 0 61 M:;/KG 
CQ.1PLE'IE 
18 MG/KG 
41 MG/KG 
310 MG/KG 
4.8 UNITS 
5.4 UNITS 
44 MG/KG 
28.0 MEQ/l00G 
3.1 TCNS/ACRE 
ca-1PLETE 

#0.77 .t-MiOS/01 

<1 MG/KG 
26 MG/KG 
9 MG/KG 

#=UPDATED DATA 

22 

MDL or (95% C.I.) 

3 
5 
3 
50 
1 
0.01 

3 
2 

1 
3 
5 
3 
50 
1 
0.01 

3 
2 

1 
3 
5 
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LAB REQUEST NO. iM3639 CONTINUED

SAMPLE DATE CODE DESCRIPTION RESULT MDL or (95% C.I.)

47 12/01/94 8"-12" DEEP 123

COPPER 8.8 MG/KG 3
IRCN 13000 MG/KG 50
LEAD 11 MG/KG 1
MERCURY 0.04 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 17 MG/KG 3
ZINC 46 MG/KG 2

*TOT FLUORIDE (DISTILLED) 320 MG/KG
O.OIM CACL2 ELECTROMETRIC 5.0 UNITS
1:1 PH IN WATER MATRIX 5.1 UNITS

*BRAY EXTRACT - AVAIL. P 53 MG/KG
CATICN EXCHANGE CAPACITY 29.0 MBQ/IOOG
LIME REQUIREMENT 3.1 TCNS/ACRE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.60 MSfflOS/CM

48 12/01/94 8"-12" DEEP 124

CAraCIUM <1 MG/KG 1
CHRCMIUM 34 MG/KG 3
COBALT 10 MG/KG 5
COPPER 10 MG/KG 3
IRCN 19000 MG/KG 50
LEAD 11 MG/KG 1
MERCURY 0.052 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 20 MG/KG 3
ZINC 45 MG/KG 2

*TOT FLUCRIDE (DISTTIJEn) 340 MG/KG
O.OIM CACL2 ELECTROMETRIC 5.8 UNITS
1:1 PH IN WATER MATRIX 5.9 UNITS

*BRAY EXTRACT - AVAIL. P 21 MG/KG
CATICN EXCHANCE CAPACITY 28.5 MEQ/IOOG
LIME REQUIREMENT 2.4 TCNS/ACRE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.90 MMHOS/CM

49 12/01/94 8"-12" DEEP 125

CAEMIUM <1 MG/KG 1
CHRCMIUM 30 MG/KG 3
COBALT 10 MG/KG 5
COPPER 10 MG/KG 3
IRCN 17000 MG/KG 50

-T

-

CCNTRACT LAB DAIA. UPDATED DATA
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LAB REQUEST N'.). M3639 OJNTINOED 

SAMPIE DATE CODE DESCRIPTIOO RESULT MDL or (95% C. I.) 

47 12/01/94 8"-12" DEEP 123 

COPPER 8.8 MG/KG 3 
IRON 13000 M3/KG 50 
LEAD 11 MG/KG 1 
MERaJRY 0.04 MG/KG 0.01 
METALS SAMPIE PREPARATIOO CCMPIE'IE 
NICKEL 17 MG/KG 3 
ZINC 46 MG/KG 2 

*TOI' FLUORIDE (DISTILI.ED) 320 MG/KG 
0 . 01M CACL2 EIECTRCMETRIC 5.0 UNITS 
1 : 1 PH IN WA'IER MA.TRIX 5.1 UNITS 

*BRAY EXTRACT - AVAIL. P 53 MG/KG 
CATIOO EXaw-:G: CAPACITY 29.0 MEQ/l00G 
LIME RE(UIREMENT 3.1 TOOS/ACRE 
SOIL PREPARATIOO C<M?IE'IE 
SOLUBIE SALTS #0.60 t-MiOS/CM 

48 12/01/94 8"-12" DEEP 124 

C.ADMIUM <1 MG/KG 1 
CHRamJM 34 MG/KG 3 
COBALT 10 MG/KG 5 
COPPER 10 MG/KG 3 
IRON 19000 M3/KG 50 
LEAD 11 MG/KG 1 
MERaJRY 0.052 M3/KG 0.01 
METALS SAMPIE PREPARATIOO CCMPIE'IE 
NICKEL 20 MG/KG 3 
ZINC 45 MG/KG 2 

*TOI' FLUORIDE (DISTILI.ED) 340 MG/KG 
0.01M CACL2 EIEC!Ra1ETRIC 5.8 UNITS 
1 : 1 PH IN WA'IER MA.TRIX 5.9 UNITS 

*BRAY EXTRACT - AVAIL. P 21 MG/KG 
CATIOO EXaw-:G: CAPACITY 28.5 MEQ/l00G 
LIME RECUIREMENT 2.4 TOOS/ACRE 
SOIL PREPARATIOO CCMPIE'IE 
SOLUBIE SALTS #0.90 t-MiOS/CM 

49 12/01/94 8"-12" DEEP 125 

CADMIUM <1 MG/KG 1 
CHRamJM 30 MG/KG 3 
COBALT 10 MG/KG 5 
COPPER 10 MG/KG 3 
IRON 17000 M3/KG 50 

* = CONTRACT LAB DATA #=UPDATED DATA 
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LAB REQUEST NO. M3639 OCNTINUED

SAMPLE DATE CCDE DESCRIPTICN RESULT RDL or (95% C.I.)

12/01/94 8"-12" DEEP 125

LEAD
MERCURY
METALS SAMPLE PREPARATION
NICKEL
ZINC

*TOT FLUCRIDE (DISTILLED) 
O.OIM CACL2 ELECTRCMETRIC 
1:1 PH IN WATER MATRIX 

*BRAY EXTRACT - AVAIL. P 
CATION EXCHANGE CAPACITY 
LIME REQUIREMENT 
SOIL PREPARATION 
SOLUBLE SALTS

12/01/94 8"-12" DEEP 126

10 MG/RG 
0.04 MG/KG 
CCMPLETE 
18 MG/KG 
40 MG/KG 
360 MG/KG
5.4 UNITS
5.5 UNITS 
18 MG/KG 
26.6 MBQ/IOOG 
NCNE 
CCMPLETE

#1.26 lyMHOS/CM

1
0.01

3
2

CADMIUM <1 MG/KG 1
CHRCMIUM 26 MG/KG 3
COBALT 10 MG/KG 5
COPPER 9.1 MG/KG 3
IRON 16000 MG/KG 50
LEAD 11 MG/KG 1
MERCURY 0.051 MG/KG 0.01
METALS SAMPLE PREPARATION CCMPLETE
NICKEL 18 MG/KG 3
ZINC 48 MG/KG 2

*TOT FLUORIDE (DISTILLED) 360 MG/KG
O.OIM CACL2 ELECTRCMETRIC 5.3 UNITS
1:1 PH IN WATER MATRIX 5.6 UNITS

*BRAY EXTRACT - AVAIL. P 38 MG/KG
CATION EXCHANffi CAPACITY 30.0 MEQ/IOOG
LIME REQUIREMENT 4.7 TCNS/ACRE
SOIL PREPARATION CCMPLETE
SOLUBLE SALTS #0.79 MSHOS/CM

8"-12" DEEP 127

CAEMIUM <1 MG/KG 1
CHRCMIUM 21 MG/KG 3
COBALT 9 MG/KG 5
COPPER 6.2 MG/KG 3
IRON 13000 MG/KG 50
LEAD 7.3 MG/KG 1
MERCURY 0.04 MG/KG 0.01

OCNTRACT LAB DATA UPDATED DATA

• 
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LAB REQUEST ID . M3639 CXJNTINUED 

SAMPLE DA'IE CODE DESCRIPTICN 

49 12/01/94 8"-12" DEEP 125 

LEAD 
MERCXJRY 
METALS SAMPLE PREPARATICN 
NIQ<EL 
ZINC 

*TOT FLUORIDE (DISTILLED) 
0. 0lM CACL2 EIECrna1ETRIC 
1:1 PH IN WATER M1\TRIX 

*BRAY EXTRACT - AVAIL. P 
CATICN EXCHAN3E CAPACITY 
LIME REC{JIREMNr 
SOIL PREPARATICN 
SOLUBLE SALTS 

50 12/01/94 8"-12" DEEP 126 

CADMIUM 
CHRCMruM 
COBALT 
COPPER 
IRON 
LEAD 
MERCXJRY 
METALS SAMPLE PREPARATICN 
NICKEL 
ZINC 

*TOT FLUORIDE (DISTILLED) 
0 • 0lM CACL2 ELECI'RCMETRIC 
1 : 1 PH rn WATER MATRIX 

*BRAY EXTRACT - AVAIL. P 
CATION EXC!Wrn CAPACITY 
LIME REC0IREMENT 
SOIL PREPARATICN 
SOLUBLE SALTS 

51 12/01/94 8"- 12" DEEP 127 

CADMIUM 
CHRCMruM 
COBALT 
COPPER 
IRON 
LEAD 
MERCXJRY 

* = CXJNTRACT LAB DATA 

RESULT 

10 MG/KG 
0.04 MG/KG 
CQIJPLE'IE 
18 MG/KG 
40 MG/KG 
360 MG/KG 
5.4 UNITS 
5.5 UNITS 
18 MG/KG 
26.6 MEQ/l00G 
NCNE 
CQIJPLE'IE 

# 1. 2 6 .t-MIOS / Q1 

<1 MG/KG 
26 MG/KG 
10 MG/KG 
9.1 MG/KG 
16000 M3/KG 
11 MG/KG 
0.051 M3/KG 
CQIJPLE'IE 
18 MG/KG 
48 MG/KG 
360 MG/KG 
5.3 UNITS 
5.6 UNITS 
38 MG/KG 
30.0 MEQ/l00G 
4.7 TCNS/ACRE 
CQIJPLE'IE 

#0. 79 .t-MIOS/01 

<1 MG/KG 
21 MG/KG 
9 MG/KG 
6.2 MG/KG 
13000 M3/KG 
7.3 MG/KG 
0.04 MG/KG 

# = UPDATED DATA 

24 

MDL or (95% C. I.) 

1 
0.01 

3 
2 

1 
3 
5 
3 
50 
1 
0.01 

3 
2 

1 
3 
5 
3 
50 
1 
0.01 



08/07/1995 EWIBOSIMENTAL LABORATORY FINAL REPORT

LAB REQUEST NO. M3639 OCNTINUED

SAMPLE DATE C03E DESCiyPTICN RESULT

12/01/94 8"-12" DEEP 127

METALS SAMPLE PREPARATION
NICKEL
ZINC

*TOT FLUORIDE (DISTILLED) 
O.OIM CACL2 ELECTROMETRIC 
1:1 PH IN WATER MATRIX 

*BRAY EXTRACT - AVAIL. P 
CATION EXCHANGE CAPACITY 
LIME REQUIREMENT 
SOIL PREPARATION 
SOLUBLE SALTS

12/01/94 8"-12" DEEP 128

COMPLETE
15 M3/KG 
32 M3/KG 
290 MG/KG
5.1 UNITS 
5.4 UNITS
16 MG/KG 
20.9 MBQ/IOOG
3.1 TCNS/ACRE 
COMPLETE

#0.92 RMHOS/CM

MDL or (95% C.I.)

OCNTRACT LAB DATA UPDATED DATA

3
2

CAIMIUM <1 MG/KG 1
CHROMIUM 17 MG/KG 3
COBALT 9 MG/KG 5
COPPER 6 MG/KG 3
IRON 12000 MG/KG 50
LEAD 7.2 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 13 MG/KG 3
ZINC 31 MG/KG 2

*TOT FLUORIDE (DISTILLED) 250 MG/KG
0.OIM CACL2 ELECTROMETRIC 5.4 UNITS
1:1 PH IN WATER MATRIX 5.8 UNITS

*BRAY EXTRACT - AVAIL. P 40 MG/KG
CATION EXCHANGE CAPACITY 18.4 MBQ/IOOG
LIME REQUIREMENT 3.1 TCNS/ACRE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.74 RMHOS/CM

2.5' DEEP C2

CADMIUM <1 MG/KG 1
CHROMIUM 15 MG/KG 3
COBALT 5 MG/KG 5
COPPER 8.5 MG/KG 3
IRON 11000 MG/KG 50
LEAD 3.5 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 15 MG/KG 3

• 

08/07/1995 ENVIRCNMENTAL IAEORATORY FINAL REPORT 

LAB REQUEST NJ. M3639 CONTINUED 

SAMPLE DATE CODE DESCRIPTION 

51 12/01/94 8"-12" DEEP 127 

METALS SAMPLE PREPARATION 
NIO<EL 
ZINC 

*Tar FLUCRIDE (DISTIUED) 
0 . 01M CACL2 ELECI'RCMETRIC 
1 : 1 PH IN WA'IER MATRIX 

*BRAY EXTRACT - AVAI.L. P 
CATION EXO!AN3E CAPACITY 
LIME RE(UIREMENT 
SOIL PREPARATION 
SOLUBLE SALTS 

52 12/01/94 8"-12" DEEP 128 

53 

CAI:MIUM 
CHRCMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MERClJRY 
METALS SAMPLE PREPARATION 
NIO<EL 
ZINC 

*Tar FLUCRIDE (DISTIUED) 
0 • 0lM CACL2 EI.ECTRCMETRIC 
1 : 1 PH IN WA'IER MATRIX 

*BRAY EXTRACT - AVAI.L. P 
CATION EXCHAN3E CAPACITY 
LIME RECPIREMENT 
SOIL PREPARATION 
SOLUBLE SALTS 

11/29/94 2.5' DEEP 

CAI:MIUM 
CHRCMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MERClJRY 

C2 

METALS SAMPLE PREPARATION 
NIO<EL 

* = cnNTRACT LAB DATA 

RESULT 

CCMPLETE 
15 M:;/KG 
32 M:;/KG 
290 M3/KG 
5.1 UNITS 
5.4 UNITS 
16 M3/KG 
20. 9 MEQ/l00G 
3.1 TONS/ArnE 
Ca1PLETE 

#0. 92 .t-MiOS/CM 

<1 M:;/KG 
17 r-oc;/KG 
9 M:;/KG 
6 M3/KG 
12000 M3/KG 
7.2 M3/KG 
0.02 M3/KG 
CCMPLETE 
13 M:;/KG 
31 M3/KG 
250 M3/KG 
5.4 UNITS 
5.8 UNITS 
40 M3/KG 
18.4 MEQ/l00G 
3.1 TONS/ACRE 
CCMPLETE 

#0.74 .t-MiOS/CM 

<l M3/KG 
15 M3/KG 
5 M3/KG 
8.5 M3/KG 
11000 M3/KG 
3.5 M3/KG 
0 .02 M3/KG 
Ca1PLETE 
15 M:;/KG 

# = UPDATED DATA 

25 

MDL or (95% C. I.) 

3 
2 

1 
3 
5 
3 
50 
1 
0.01 

3 
2 

1 
3 
5 
3 
50 
1 
0.01 

3 
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LAB BEQUEST NO. .M3639 OCNTINUED

SAMPLE DATE CODE DESCRIPTICN RESULT MDL or (95

53 11/29/94 2.5' DEEP C2

ZINC 20 M3/KG 2
*TOT FLUCRIDE (DISTILIED) 99 MG/KG

O.OIM CACL2 ELECTROMETRIC 5.3 UNITS
1:1 PH IN WATER MATRIX 6.0 UNITS

*BRAY EXTRACT - AVML. P 50 MG/KG
CATICN EXCHANGE CAPACITY 8.4 MBQ/IOOG
LIME REQUIREMENT NCNE
SOIL PREPARATICN CCMPLETE
SOLUBLE SALTS #0.18 MMHOS/CM

54 11/29/94 2.5' DEEP C3

CADMIUM <1 MG/KG 1
CHRCMIUM 17 MG/KG 3
COBALT 5 MG/KG 5
COPPER 11 MG/KG 3
IRON 13000 MG/KG 50
LEAD 3.7 MG/KG 1
MERCURY 0.01 MG/KG 0.01
METALS SAMPLE PREPARATICN CCMPLETE
NICKEL 14 MG/KG 3
ZINC 21 MG/KG 2

*TOT FLUCKIDE (DISTILLED) 110 MG/KG
O.OIM CACL2 ELECTROMETRIC 5.2 UNITS
1:1 PH IN WATER MATRIX 6.0 UNITS

*BBAY EXTRACT - AVAIL. P 41 MG/KG
CATION EXCHANGE CAPACITY 7.1 MEQ/IOOG
LIME REQUIREMENT NCNE
SOIL PREPARATION CCMPLETE
SOLUBLE SALTS #0.07 MMHOS/CM

55 11/30/94 2.5' DEEP 14

CADMIUM <1 MG/KG 1
CHRCMIUM 22 MG/KG 3
COBALT 7 MG/KG 5
COPPER 12 MG/KG 3
IRON 13000 MG/KG 50
LEAD 5 MG/KG 1
MERCURY 0.01 MG/KG 0.01
METALS SAMPLE PREPARATICN CCMPLETE
NICKEL 15 MG/BOG 3
ZINC 24 MG/KG 2

*TOT FLUCRIDE (DISTILLED) 140 MG/KG

* = OCNTRACT LAB DATA # = UPDATED DATA

08/07/1995 ENVIRCNMENTAL I.AEORATORY FINAL REPORT 26 

LAB REQUEST ID. M3639 CXNI'INUED 

SAMPIE DATE CODE DESCRIPTION RESULT MDL or (95% C. I.) 

53 11/29/94 2.5' DEEP C2 

ZINC 20 M:;/KG 2 
*TOT FLUORIDE (DISTILI.El)) 99 M:;/KG 
0. 0lM CACL2 EIECIRa-1ETRIC 5.3 UNITS 
1 : 1 PH IN WA'.IER M1\TRIX 6.0 UNITS 

*BRAY EXTRACT - AVAIL. P 50 M:;/KG 
CATION EXCHAN:;E CAPACITY 8.4 MEQ/l00G 
LIME RECUIREMENT NCNE 
SOIL PREPARATION CG1PIETE 
SOWBIE SALTS #0.18 M½IOS/01 

54 11/29/94 2.5' DEEP C3 

CACMruM <1 M:;/KG 1 
CHRGITUM 17 M:;/KG 3 
COBALT 5 M:;/KG 5 
COPPER 11 M:;/KG 3 
IRON 13000 M3/KG 50 
LEAD 3. 7 M:;/KG 1 
MERaJRY 0.01 M:;/KG 0.01 
METALS SAMPIE PREPARATION CG1PIETE 
NICKEL 14 M:;/KG 3 
ZINC 21 M:;/KG 2 

*TOT FLUORIDE (DISTILI.El)) 110 M:;/KG 
0. 01M CACL2 EIECIRa-1ETRIC 5.2 UNITS 
1 : 1 PH IN WA'.IER M1\TRIX 6.0 UNITS 

*BRAY EXTRACT - AVAIL. P 41 MG/KG 
CATION EXCHAN:;E CAPACITY 7 .1 MEQ/l00G 
LIME RECUIREMENT NCNE 
SOIL PREPARATION CG1PIETE 
SOLUBIE SALTS #0.07 M½IOS/01 

55 11/30/94 2.5' DEEP 14 

CADMIUM <1 M:;/KG 1 
CHRG1IUM 22 M:;/KG 3 
COBALT 7 M:;/KG 5 
COPPER 12 M:;/KG 3 
IRON 13000 M3/KG 50 
LEAD 5 M:;/KG 1 
MERClJRY 0.01 M:;/KG 0.01 
METALS SAMPIE PREPARATION CG1PIETE 
NICKEL 15 M:;/KG 3 
ZINC 24 M:;/KG 2 

*TOT FLUORIDE (DISTILI.El)) 140 M:;/KG 

* = OONTRACT LAB DATA #=UPDATED DATA 
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LAB REQUEST NO. M3639 Ca>]TINUED

SAMPLE DATE CODE DESCRIPTICN RESULT MDL or (95% C.I.)

11/30/94 2.5' DEEP

O.OIM CaCL2 ELECTROMETRIC 
1:1 PH IN WATER MATRIX 

*BRAY EXTFiACT - AVAIL. P 
CATION EXCHANGE CAPACITY 
LIME REQUIREMENT 
SOIL PREPARATION 
SOLUBLE SALTS

6.0 UNITS 
6.4 UNITS 
16 M3/KG 
10.6 MEQ/IOOG 
NONE 
COMPLETE 

#0.37 MyHOS/OM
11/30/94 2.5' DEEP

CAraCIUM <1 MG/KG 1
CHRCMILM 19 M3/KG 3
COBALT 6 MG/KG 5
COPPER 6.4 MG/KG 3
IRON 12000 MG/KG 50
LEAD 4.4 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 13 MG/KG 3
ZINC 20 MG/KG 2

*TOT FLUORIDE (DISTILLED) 100 MG/KG
O.OIM CACL2 ELECTROMETRIC 5.7 UNITS
1:1 PH IN WATER MATRIX 5.9 UNITS

*BRAY EXTRACT - AVAIL. P 7 MG/KG
CATION EXCHANGE CAPACITY 10.0 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.43 Myeos/CM

2.5' DEEP 34

CAEMIUM <1 MG/KG 1
CHROMIUM 17 MG/KG 3
COBALT <5 MG/KG 5
COPPER 6.7 MG/KG 3
IRON 11000 MG/KG 50
LEAD 3.7 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 14 MG/KG 3
ZINC 19 MG/KG 2

*TOT FLUORIDE (DISTILIED) 100 MG/KG
O.OIM CACL2 ELECTROMETRIC 5.6 UNITS
1:1 PH IN WATER MATRIX 6.3 UNITS

* = CONTRACT LAB DATA # = UPDATED DATA

08/07/1995 ENVIRCNMENTAL LABORATORY FINAL REPORT 27 

LAB REQUEST NJ. M3639 CONTINUED 

SAMPLE DATE CODE DESCRIPTION RESULT MDL or (95% C. I.) 

55 11/30/94 2.5' DEEP 14 

0 . OlM CACL2 ELEC'IRCMETRIC 6.0 UNITS 
1 : 1 PH IN WATER MA.TRIX 6.4 UNITS 

*BRAY EXTRACT - AVAJ.L. P 16 M3/KG 
CATION EXCHAN3E CAPACITY 10.6 MEQ/lOOG 
LIME RECPIREMEN'I' NCNE 
SOIL PREPARATION CCMPLETE 
SOUJBLE SALTS #0. 37 t-MlOS/CM 

56 11/30/94 2.5' DEEP 27 

CADMIUM <1 M3/KG 1 
QIRCM[UM 19 M3/KG 3 
COBALT 6 M3/KG 5 
COPPER 6.4 M3/KG 3 
IRON 12000 M3/KG so 
LEAD 4.4 M3/KG 1 
MERaJRY 0.02 M3/KG 0.01 
METALS SAMPLE PREPARATION CCMPLE'IE 
NICKEL 13 M3/KG 3 
ZINC 20 M3/KG 2 

*Tar FLUORIDE (DISTILIED) 100 M3/KG 
0 . OlM CACL2 ELEC'IRCMETRIC 5.7 UNITS 
1 : 1 PH IN WATER :MA.TRIX 5.9 UNITS 

*BRAY EXTRACT - AVAJ.L. P 7 M3/KG 
CATION EXCHAN3E CAPACITY 10. 0 MEQ/lOOG 
LIME RECUIREMENT NCNE 
SOIL PREPARATION CCMPLE'IE 
SOUJBLE SALTS #0.43 t-MlOS/CM 

57 11/30/94 2.5' DEEP 34 

CADMIUM <1 M3/KG 1 
QIRCM[UM 17 M3/KG 3 
COBALT <5 M3/KG 5 
COPPER 6. 7 M3/KG 3 
IRON 11000 M3/KG so 
LEAD 3.7 M3/KG 1 
MERClJRY 0.02 M3/KG 0.01 
METALS SAMPLE PREPARATION CCMPLE'IE 
NICKEL 14 M3/KG 3 
ZINC 19 M3/KG 2 

*Tar FLUORIDE (DISTILIED) 100 M3/KG 
0 . 01M CACL2 ELEC'IRCMETRIC 5.6 UNITS 
1 : 1 PH IN' WATER MA.TRIX 6.3 UNITS 

* = CXNTRACT IAB DATA # = UPDATED DATA 



08/07/1995 ENVIR3MKCAL LABORATORY FINAL REPORT

LAB REQUEST NO. M3639 CONTINUED

SAMPLE DATE CODE DESCRIPTICN RESULT MDL or (95% C.I.)

11/30/94 2.5' DEEP

*BRAY EXTRACT - AVAIL. P 
CATION EXCHANGE CAPACITY 
LIME REQUIREMENT 
SOIL PREPARATION 
SOLUBLE SALTS

64 MG/KG 
12.1 MBQ/IOOG 
NONE 
COMPLETE 

#0.10 RMHOS/CM

11/30/94 2.5' DEEP 610

CADMIUM <1 M3/KG 1
CHROMIUM 15 MG/103 3
COBALT 5 MG/KG 5
COPPER 7.7 MG/KG 3
IRON 11000 MG/KG 50
LEAD 3.7 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 16 MG/KG 3
ZINC 19 MG/KG 2

*TOT FLUORIDE (DISTILLED) 100 MG/KG
O.OIM CACL2 ELECTRCMETRIC 5.5 UNITS
1:1 PH IN WATER MATRIX 6.1 UNITS

*BRAY EXTRACT - AVAIL. P 60 MG/KG
CATIOST EXCHANGE CAPACITY 7.9 MEQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS 

11/29/94 2.5' DEEP

#0.17 ]VMH0S/CM

911

CADMIUM <1 MG/KG 1
CHROMIUM 17 MG/KG 3
COBALT 10 MG/KG 5
COPPER 10 MG/KG 3
IRON 13000 MG/KG 50
LEAD 3.8 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 20 MG/KG 3
ZINC 40 MG/KG 2

*TOT FLUORIDE (DISTILLED) 210 MG/KG
O.OIM CACL2 ELECTROMETRIC 6.5 UNITS
1:1 PH IN WATER MATRIX 6.8 UNITS

*BRAY EXTRACT - AVAIL. P 58 MG/KG
CATION EXCHANGE CAPACITY 8.6 MEQ/IOOG

CONTRACT LAB DATA UPDATED DATA

• 

08/07/1995 ENVIRrnMENTAL LABORATORY FINAL REPORT 

LAB REQUEST ID. M3639 CXlN'l'rnuED 

SAMPIE DATE CODE DESCRIPTION 

57 

58 

59 

11/30/94 2.5' DEEP 34 

*BRAY EX'IRACT - AVAIL. P 
CATION EXCHANGE CAPACITY 
LIME RECPIREMENT 
SOIL PREPARATION 
SOLUBIE SALTS 

11/30/94 2.5' DEEP 

CADMIUM 
CHRCMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MER.ClJRY 

610 

METALS SAMPIE PREPARATION 
NICKEL 
ZINC 

*TOI' FLUCJRIDE (DISTILIBD) 
0 • 01.M CACL2 EIEcrncMETRIC 
1 : 1 PH IN WATER MA.TRIX 

*BRAY EX'IRACT - AVAIL. P 
CATION EXCHANGE CAPACITY 
LIME RECPIREMENT 
SOIL PREPARATION 
SOLUBIE SALTS 

11/29/94 2.5' DEEP 

CADMIUM 
CHRCMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MERaJRY 

911 

METALS SAMPIE PREPARATION 
NICKEL 
ZINC 

*TOI' FLUCJRIDE (DISTILIBD) 
0 • 01.M CACL2 EIEcrncMETRIC 
1 : 1 PH IN WATER MA.TRIX 

*BRAY EX'IRACT - AVAIL. P 
CATION EXCHANGE CAPACITY 

* = CONTRACT IAB DATA 

RESULT 

64 MG/KG 
12.1 MB;2/100G 
NCNE 
CQ1PIETE 

#0.10 »1HOS/CM 

<1 MG/KG 
15 MG/KG 
5 MG/KG 
7 .7 MG/KG 
11000 M3/KG 
3.7 MG/KG 
0 .02 MG/KG 
CQ1PIETE 
16 M3/KG 
19 M3/KG 
100 MG/KG 
5.5 UNITS 
6.1 UNITS 
60 M3/KG 
7. 9 MEQ/l00G 
NCNE 
CQ1PIETE 

#0.17 »1HOS/CM 

<1 MG/KG 
17 MG/KG 
10 M3/KG 
10 MG/KG 
13000 M3/KG 
3.8 MG/KG 
0.02 MG/KG 
CQ1PIETE 
20 MG/KG 
40 MG/KG 
210 MG/KG 
6.5 UNITS 
6.8 UNITS 
58 MG/KG 
8.6 MEQ/l00G 

#=UPDATED DATA 

28 

MDL or (95% C.I.) 

1 
3 
5 
3 
50 
1 
0.01 

3 
2 

1 
3 
5 
3 
50 
1 
0.01 

3 
2 



08/07/1995 ENVIFaJMENTAL LABORATORY FINAL REPORT

LAB REQUEST NO. M3639 CCNTINUED

SAMPLE DATE co:e DESCRIPTION RESULT MDL or (95% C.I.)

11/29/94 2.5' DEEP

LIME REQUIREMENT 
SOIL PREPARATICN 
SOLUBLE SALTS

NCNE 
CCMPLETE 

#0.20 MSHOS/CM

11/29/94 2.5' DEEP 912

CADMIUM <1 MG/KG 1
CHRCMIUM 15 MG/KG 3
COBALT 10 MG/RG 5
COPPER 8.2 MG/KG 3
IROSI 11000 MG/KG 50
LEAD 3.2 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION CCMPLETE
NICKEL 18 MG/RG 3
ZINC 48 MG/KG 2

*TOT FLUORIDE (DISTILLED) 280 MG/KG
O.OIM CACL2 ELECTROMETRIC 6.8 UNITS
1:1 PH IN WATER MATRIX 7.1 UNITS

*BRAY EXTRACT - AVAIL. P 46 MG/KG
CATION EXCHANCE CAPACITY 6.0 MEQ/IOOG
LIME REQUIREMENT NCNE
SOIL PREPARATION COMPLETE
SOT,nRT,F. SAT.TS #0.28 Myeos/CM

5' DEEP C2

CADMIUM <1 MG/KG 1
CHRCMIUM 11 MG/RG 3
COBALT 6 MG/KG 5
COPPER 7.7 MG/KG 3
IRON 9200 MG/KG 50
LEAD 2.8 MG/KG 1
MERCURY 0.01 MG/KG 0.01
METALS SAMPLE PREPARATION CCMPLETE
NICKEL 15 MG/KG 3
ZINC 14 MG/RG 2

*TOT FLUORIDE (DISTILLED) 86 MG/KG
0. OIM CACL2 ETECIRCMETRIC 5.8 UNITS
1:1 PH IN WATER MATFCX 6.3 UNITS

*BRAY EXTRACT - AVAIL. P 32 MG/KG
CATION EXCHANCE CAPACITY 2.8 MEQ/IOOG
LIME REQUIREMENT NCNE
SOIL PREPARATICN CCMPLETE

OCKTRACT LAB DATA # = UPDATED DATA

• 

08/07/1995 ENVIRCNMENTAL IAEORATORY FINAL REPORT 

IAB REQUEST ID. M3639 CONTINUED 

SllMPIE DATE CODE DESCRIPTION 

59 

60 

61 

11/29/94 2.5' DEEP 911 

LIME RECPIREMENT 
SOIL PREPARATION 
SOLUBIE SALTS 

11/29/94 2.5' DEEP 

CADMIUM 
CHRCMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MERaJRY 

912 

METALS SllMPIE PREPARATION 
NICKEL 
ZINC 

*Tar FLUORIDE (DISTILLED) 
0. 01M CACL2 EIECTRCMETRIC 
1 : 1 PH IN WATER MATRIX 

*BRAY EXTRACT - AVAIL. P 
CATION EXCHANGE CAPACITY 
LIME RE(PIREMENT 
SOIL PREPARATION 
SOLUBIE SALTS 

11/29/94 5' DEEP 

CADMIUM 
CHRCMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MERaJRY 

C2 

METALS SAMl?IE PREPARATION 
NICKEL 
ZINC 

*Tar FLUORIDE (DISTILIED) 
0. 01M CACL2 EIECTRCMETRIC 
1: 1 PH IN WATER MATRIX 

*BRAY EXTRACT - AVAIL. P 
CATION EXCHANGE CAPACITY 
LIME REQJIREMENT 
SOIL PREPARATION 

*=CONTRACT IAB DATA 

RESULT 

NCNE 
CCl-1PIETE 

#0.20 M-lHOS/CM 

<1 M3/KG 
15 M3/KG 
10 M3/KG 
8.2 M3/KG 
11000 M3/KG 
3.2 M3/KG 
0.02 M3/KG 
CCl-1PIE'IE 
18 M3/KG 
48 M3/KG 
280 M3/KG 
6.8 UNITS 
7.1 UNITS 
46 M3/KG 
6.0 MEQ/lO0G 
NCNE 
CCl-1PIE'IE 

#0.28 M-lHOS/CM 

<1 M3/KG 
11 M3/KG 
6 M3/KG 
7 .7 M3/KG 
9200 M3/KG 
2.8 M3/KG 
0.01 MG/KG 
CCl-1PIE'IE 
15 M3/KG 
14 M3/KG 
86 M3/KG 
5.8 UNITS 
6.3 UNITS 
32 M3/KG 
2.8 MEQ/l00G 
NCNE 
CCl-1PIETE 

#=UPDATED DATA 

29 

MDL or (95% C.I.) 

1 
3 
5 
3 
50 
1 
0.01 

3 
2 

1 
3 
5 
3 
50 
1 
0.01 

3 
2 



08/07/1995 ENVIRCNMENTAL LABORATORY FINAL REPORT

LAB REQUEST NO. M3639 OCNTINUED

SAMPLE DATE CODE DESCRIPTICN RESULT MDL or (95% C.I.)

11/29/94 5' DEEP C2

SOLUBLE SALTS 

11/30/94 5' DEEP 14
#0.11 RMHOS/CM

CADMIUM <1 M3/R3 1
CHROMIUM 24 M3/KG 3
COBALT 8 M3/KG 5
COPPER 11 MG/KG 3
noj 17000 M3/KG 50
LEAD 8 MG/KG 1
MERCURY 0.03 MG/KG 0.01
METALS SAMPLE PREPARATION CXMPLETE
NICKEL 21 MG/KG 3
ZINC 37 MG/KG 2

*TOT FLUORIDE (DISTILLED) 200 MG/KG
O.OIM CACL2 ELECTROMETRIC 5.7 UNITS
1:1 PH IN WATER MATRIX 6.0 UNITS

*BRAY EXTRACT - AVAIL. P 24 MG/KB
CATION EXCHANCE CAPACITY 19.0 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.65 MMHOS/CM

5' DEEP 27

CADMIUM <1 MG/KG 1
CHROMIUM 21 MG/KG 3
COBALT 8 MG/KG 5
COPPER 11 MG/KG 3
IRON 14000 MG/KG 50
LEAD 4.8 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 19 MG/KG 3
ZINC 24 MG/KG 2

*TOT FLUCRIDE (DISTIT.TEn) 140 MG/KG
O.OIM CACT.2 FJKOTROMRTRTr 5.8 UNITS
1:1 PH IN WATER MATRIX 6.2 UNITS

*BRAY EXTRACT - AVAIL. P 13 MG/KG
CATION EXCHANGE CAPACITY 9.1 MEQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.37 MMHOS/CM

5' DEEP 34 •

CAOMIUM <1 MG/KG 1

OCNTRACT LAB DATA # = UPDATED DATA

08/07/1995 ENVIRCNMENTAL I.AOORATORY FINAL REPORT 30 

LAB REQUEST ID. M3639 CONTINUED 

SAMPIE DATE CODE DESCRIPTION RESULT MDL or (95% C. I.) 

61 11/29/94 5' DEEP C2 

SOUJBIE SALTS #0.11 MvlHOS/01 

62 11/30/94 5' DEEP 14 

C.ADMIUM <1 .M3/KG 1 
CHR01IUM 24 .M3/KG 3 
COBALT 8 .M3/KG 5 
COPPER 11 .M3/KG 3 
IRON 17000 M3/KG 50 
LEAD 8 .M3/KG 1 
MEROJRY 0.03 .M3/KG 0.01 
METALS SAMPIE PREPARATION CCMPIE'IE 
NICKEL 21 .M3/KG 3 
ZINC 37 .M3/KG 2 

*Tar' FLUCRIDE (DISTILI.ED) 200 .M3/KG 
0 . 01M CACL2 EIECTRa1ETRIC 5.7 UNITS 
1 : 1 PH IN WA'IER MATRIX 6.0 UNITS 

*BRAY EXTRACT - AVAIL. P 24 .M3/KG 
CATION EXCHAKGE CAPACITY 19.0 MEQ/l00G 
LIME RECUIREMNI' NC.NE 
SOIL PREPARATION CCMPIE'IE 
SOUJBIE SALTS #0.65 MvlHOS/01 

63 11/30/94 5' DEEP 27 

C.ADMIUM <1 .M3/KG 1 
CHR01IUM 21 .M3/KG 3 
COBALT 8 .M3/KG 5 
COPPER 11 .M3/KG 3 
IRON 14000 M3/KG 50 
LEAD 4.8 .M3/KG 1 
MERClJR.Y 0.02 M3/KG 0.01 
METALS SAMPIE PREPARATION CCMPIE'IE 
NICKEL 19 M3/KG 3 
ZINC 24 .M3/KG 2 

*Tar' FLUCRIDE (DISTILI.ED) 140 M3/KG 
0.OlM CACL2 EIECTRa1ETRIC 5.8 UNITS 
1 : 1 PH IN WA'IER MATRIX 6.2 UNITS 

*BRAY EXTRACT - AVAIL. P 13 M3/KG 
CATION EXCHAKGE CAPACITY 9.1 MEQ/l00G 
LIME REQJIREMENT NC.NE 
SOIL PREPARATION CCMPI.E'IE 
SOUJBIE SALTS #0.37 MvlHOS/01 

64 11/30/94 5' DEEP 34 · 

CADMIUM <1 .M3/KG 1 

*=CONTRACT IAB DATA #=UPDATED DATA 



08/07/1995 ENVIPCNMENTAL LABORATORY FINAL REPORT

LAB RECUEST NO. 1M3639 CONTINUED

SAMPLE DATE CODE DESCRIPTiasr RESULT MDL or (95^

64 11/30/94 5' DEEP 34

CHBOMIUM 11 MS/BQ3 3
COBALT 5 MG/KG 5
COPPER 6.1 MG/KG 3
IRON 8800 MG/KG 50
LEAD 2.6 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 13 MG/KG 3
ZINC 13 MG/KG 2

*TOT FLUCRIDE (DISTILIED) 72 MG/KG
O.OIM CACL2 ELECTROMETRIC 5.8 UNITS
1:1 PH IN WATER MATRIX 6.4 UNITS

*BRAY EXTRACT - AVAIL. P 14 m/m
CATICN EXCHANffi CAPACITY 3.1 MEQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.08 MMHOS/CM

65 11/30/94 5' DEEP 610

CAIMUM <1 MG/KG 1
CHROMIUM 9.6 MG/KG 3
COBALT 6 MG/KG 5
COPPER 5.2 MG/KG 3
IROJ 7100 MG/KG 50
LEAD 2.5 MG/KG 1
MERCURY 0.01 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 11 MG/KG 3
ZINC 12 MG/KG 2

*TOT FLUCRIDE (DISTILIED) 130 MG/KG
O.OIM CACL2 ELECTROMETRIC 6.6 UNITS
1:1 PH IN WATER MATRIX 6.8 UNITS

*BRAY EXTRACT - AVAIL. P 22 MG/KG
CATICN EXCHANGE CAPACITY 3.0 MEQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.21 MMHOS/CM

66 11/29/94 5' DEEP 911

CADMIUM <1 MG/KG 1
CHROMIUM 7.9 MG/KG 3
COBALT 7 MG/KG 5

CXHEEyO’ LAB DATA # = UPDATED DATA

08/07/1995 ENVIRalMENTAL IAEORATORY FINAL REPORT 31 

LAB REQUEST ID. M3639 CONTINUED 

SAMPIE DATE CODE DESCRIPTION RESULT MDL or (95% C. I.) 

64 11/30/94 5' DEEP 34 

CHR01IUM 11 MG/KG 3 
COBALT 5 MG/KG 5 
COPPER 6.1 MG/KG 3 
IRON 8800 MG/KG 50 
LEAD 2.6 MG/KG 1 
MERClJRY 0.02 MG/KG 0.01 
METALS SAMPIE PREPARATION CCM?IETE 
NICKEL 13 MG/KG 3 
ZINC 13 MG/KG 2 

*TOT FLUORIDE (DISTILIED) 72 MG/KG 
0 • 0lM CACL2 EIECTRCME'IRIC 5.8 UNITS 
1 : 1 PH IN WATER MATRIX 6.4 UNITS 

*BRAY EX'IRACT - AVAIL. P 14 MG/KG 
CATION EXCHAN3E CAPACITY 3.1 MEQ/l00G 
LIME RECPIBEMENT NCNE 
SOIL PREPARATION CCM?IETE 
SOLUBIE SALTS #0.08 l-MiOS/01 

65 11/30/94 5' DEEP 610 

CADMIUM <1 MG/KG 1 
CHR01IUM 9.6 MG/KG 3 
COBALT 6 MG/KG 5 
COPPER 5.2 MG/KG 3 
IRON 7100 MG/KG 50 
LEAD 2.5 MG/KG 1 
MERCJ.JRY 0.01 MG/KG 0.01 
METALS SAMPLE PREPARATION CCM?LE'IE 
NICKEL 11 MG/KG 3 
ZINC 12 MG/KG 2 

*TOT FLUORIDE (DISTILIED) 130 MG/KG 
0 . 0lM CACL2 EIECTRCME'IRIC 6.6 UNITS 
1 : 1 PH IN WATER MATRIX 6.8 UNITS 

*BRAY EX'IRACT - AVAIL. P 22 MG/KG 
CATION EXCHAN3E CAPACITY 3.0 MEQ/l00G 
LIME REC,UIREMENT NCNE 
SOIL PREPARATION CCMPLETE 
SOLUBLE SALTS #0.21 MMHOS/01 

66 11/29/94 5' DEEP 911 

CADMIUM <1 MG/KG 1 
CHR01IUM 7 .9 MG/KG 3 
COBALT 7 MG/KG 5 

* = CXJNTRACT LAB DATA #=UPDATED DATA 



08/07/1995 ENVIRONMENTAL LABORATORY FINAL REPORT 32

LAB REQUEST NO. M3639 OCNTINUED

SAMPLE DATE CODE DESCRIPTION RESULT MDL or (95% C.I.)

66 11/29/94 5' DEEP 911

COPPER 7.1 MG/KG 3
IRON 7100 MG/KG 50
LEAD 2.8 MG/KG 1
MERCURY 0.01 MG/KG 0.01
METALS SAMPLE PREPARATICN COMPLETE
NICKEL 12 MG/KG 3
ZINC 12 MG/KG 2

*TOT FLUORIDE (DISTILLED) 150 MG/KG
O.OIM CACL2 ELECTROMETRIC 6.6 UNITS
1:1 PH IN WATER MATRIX 7.1 UNITS

*BRAY EXTRACT - AVAIL. P 25 MG/KG
CATION EXCHANGE CAPACITY 2.5 MEQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.17 MyHOS/CM

67 11/29/94 5' DEEP 912

CAOyilUM <1 MG/KG 1
CHROMIUM 14 MG/KG 3
COBALT 20 MG/KG 5
COPPER 8.6 MG/KG 3
IRON 12000 MG/KG 50
LEAD 3.4 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 20 MG/KG 3
ZINC 20 MG/KG 2

*TOT FIDCRIDE (DISTILLED) 350 MG/KG
O.OIM CACL2 ELECTROMETRIC 7.5 UNITS
1:1 PH IN WATER MATRIX 7.8 UNITS

*BRAY EXTRACT - AVAIL. P 34 MG/KG
CATION EXCHANGE CAPACITY 3.6 MEQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.28 tMiOS/CM

68 11/30/94 8"-12" DEEP FIELD DUP 26

CAEMIUM <1 MG/KG 1
CHROMIUM 21 MG/KG 3
COBALT 9 MG/KG 5
COPPER 7.8 MG/KG 3
IRON 14000 MG/KG 50

OCJSTERACT LAB DATA UPDATED DATA

:<4
V

■ -K

^■1^'' ^

08/07/1995 ENVIRCNMENTAL I.AOORATORY FINAL REPORT 32 

LAB REQUEST ID. M3639 O'.JNTINUED 

SAMPIE DA'IE CODE DESCRIPTION RESULT MDL or (95% C.I.) 

66 11/29/94 5' DEEP 911 

COPPER 7 . 1 MG/KG 3 
IRON 7100 MG/KG 50 
LEAD 2.8 MG/KG 1 
MERaJRY 0 . 01 MG/KG 0.01 
METALS SAMPIE PREPARATICN CCMPIETE 
NICKEL 12 MG/KG 3 
ZINC 12 MG/KG 2 

*Tar FLUORIDE (DISTILI.ED) 150 MG/KG 
0. 01M CACL2 EIECTRCMETRIC 6.6 UNITS 
1 : 1 PH IN WATER MATRIX 7 .1 UNITS 

*BRAY EXTRACT - AVAIL . P 25 MG/KG 
CATICN EXCHANGE CAPACITY 2.5 MEQ/l00G 
LIME REQJIREMENT NOOE 
SOIL PREPARATION CCMPIETE 
SOLUBIE SALTS #0.17 M1HOS/01 

67 11/29/94 5' DEEP 912 

CADMIUM <1 MG/KG 1 
CHRQvlIUM 1 4 MG/KG 3 
COBALT 20 MG/KG 5 
COPPER 8.6 MG/KG 3 
IRON 12000 M;/KG 50 
LEAD 3.4 MG/KG 1 
MERaJRY 0.02 MG/KG 0.01 
METALS SAMPIE PREPARATICN CCMPIETE 
NICKEL 20 MG/KG 3 
ZINC 20 MG/KG 2 

*Tar FLUORIDE (DISTILI.ED) 350 MG/KG 
0. 01M CACL2 EIECTRCMETRIC 7.5 UNITS 
1 : 1 PH IN WATER MATRIX 7.8 UNITS 

*BRAY EXTRACT - AVAIL . P 34 MG/KG 
CATION EXCHANGE CAPACITY 3. 6 MEQ/l00G 
LIME RECUIREMENT NOOE 
SOIL PREPARATICN Ca1PIETE 
SOLUBIE SALTS #0.28 M1HOS/Q1 

68 11/30/94 8"- 12" DEEP FIEID DUP 26 

CADMIUM <1 MG/KG 1 
CHRQvlIUM 21 MG/KG 3 
O'.JBALT 9 MG/KG 5 
COPPER 7 .8 MG/KG 3 
IRON 14000 M:;/KG 50 

* = CDNTRACT IAB DATA #=UPDATED DATA 



08/07/1995 ENVIIOIMENTAL LABQRATOBY FINAL REPORT

LAB REQUEST NO. M3639 OCNTINUED

SAMPLE DATE CODE DESCRIPTICN RESULT MDL or (95% C.I.)

68 11/30/94 8"-12" DEEP FIEID DUP 26

LEAD
MERCURY
METALS SAMPLE PREPARATION
NICKEL
ZINC

*TOT FLUORIDE (DISTILIED) 
O.OIM CACL2 ELECTROMETRIC 
1:1 PH IN WATER MATRIX 

*BRAY EXTRACT - AVAIL. P 
CATION EXCHANGE CAPACITY 
LIME REQUIREMENT 
SOIL PREPARATION 
SOLUBLE SALTS

69 11/30/94 8"-12" DEEP FIELD DUP 52

7.5 MG/KG 
0.04 MG/KG 
COMPLETE 
18 MG/KG 
36 MG/KG 
850 MG/KG 
6.3 UNITS
6.5 UNITS 
70 MG/KG 
43.9 MBQ/IOOG 
NONE 
COMPLETE

#1.09 MyHOS/OM

1
0.01

3
2

CAIMIUM <1 MG/KG 1
CHROMIUM 18 MG/KG 3
COBALT 170 MG/KG 5
COPPER 6.4 MG/KG 3
IRCN 21000 MG/KG 50
LEAD 28 MG/K3 1
MERCURY 0.05 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 52 MG/KG 3
ZINC 35 MG/KG 2

*TOT FLUORIDE (DISTILLED) 3700 MG/KG
O.OIM CACL2 ELECTROMETRIC 7.2 UNITS
1:1 PH IN WATER MATRIX 7.4 UNITS

*BRAY EXTRACT - AVAIL. P 64 MG/KG
CATION EXCHANCE CAPACITY 18.7 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #1.04 ^MHOS/OM

8”-12" DEEP FIEID DUP 71

CADMIUM <1 MG/KG 1
CHROMIUM 20 MG/KG 3
COBALT 40 MG/KG 5
COPPER 6.8 MG/KG 3
IRON 17000 MG/KG 50
LEAD 7 MG/KG 1
MERCURY 0.02 MG/KG 0.01

OONTRACT LAB DATA UPDATED DATA

08/07/1995 ENVIRrnMENTAL I.ABORATORY FINAL REPORT 33 

LAB REQUEST ID. M3639 CONTINUED 

SAMPI.E DATE CODE DESCRIPTION RESULT MDL or (95% C.I.) 

68 11/30/94 8"-12" DEEP FIEI.D DUP 2 6 

LEAD 7.5 M3/KG 1 
MERaJRY 0.04 MG/KG 0.01 
METALS SAMPI.E PREPARATION CCM'IE'IE 
NICKEL 18 M3/KG 3 
ZINC 36 M3/KG 2 

*TOT FLUORIDE (DISTILIBD) 850 M3/KG 
0. 0lM CACL2 EI.EC'IBCMETRIC 6.3 UNITS 
1 : 1 PH IN WA'IER MATRIX 6.5 UNITS 

*BRAY EXTRACT - AVAJ.L. P 70 M3/KG 
CATION EXCHANGE CAPACITY 43. 9 MEQ/l00G 
LIME RECUIREMEN'l' NCNE 
SOIL PREPARATION CCMPI.E'IE 
SOLUBI.E SALTS #1.09 M1HOS/01 

69 11/30/94 8"-12" DEEP FIEI.D DUP 52 

CADMIUM <1 M3/KG 1 
CHRCMIUM 18 M3/KG 3 
COBALT 170 M3/KG 5 
COPPER 6.4 M3/KG 3 
IRON 21000 M3/KG 50 
LEAD 28 M3/KG 1 
MERQJRY 0.05 MG/KG 0.01 
METALS SAMPI.E PREPARATION CCM'I.E'IE 
NICKEL 52 M3/KG 3 
ZINC 35 MG/KG 2 

*TOT FLUORIDE (DISTILIBD) 3700 M3/KG 
0. 0lM CACL2 EI.EC'IBCMETRIC 7.2 UNITS 
1 : 1 PH IN WATER MA'IRIX 7.4 UNITS 

*BRAY EXTRACT - AVAJ.L. P 64 MG/KG 
CATION EXCHANGE CAPACITY 18.7 MEQ/l00G 
LIME RECUIREMEN'l' NCNE 
SOIL PREPARATION CCM'I.E'IE 
SOLUBI.E SALTS #1.04 t-M!OS/01 

70 11/30/94 8"-12" DEEP FIEI.D DUP 71 

CADMIUM <1 MG/KG 1 
CHRCMIUM 20 MG/KG 3 
COBALT 40 M3/KG 5 
COPPER 6.8 M3/KG 3 
IRON 17000 M3/KG 50 
LEAD 7 M3/KG 1 
MERClJRY 0.02 M3/KG 0.01 

* = <XJNTRACT LAB DATA #=UPDATED DATA 



08/07/1995 ENVIBCNMENTAL LABORATORY FINAL REPORT

LAB REQUEST NO. M3639 CONTINUED

SAMPLE DATE CTOE DESCRIPTICN RESULT MDL or (95% C.I.)

11/30/94 8"-12" DEEP FIEID DUP 71

METALS SAMPLE PREPARATION
NICKEL
ZINC

*TOT FLUCRIDE (DISTILLED) 
O.OIM CACL2 ELECTRCMETRIC 
1:1 PH IN WATER MATRIX 

*BRAY EXTRACT - AVAIL, P 
CATION EXCHANGE CAPACITY 
LIME REQUIREMENT 
SOIL PREPARATION 
SOLUBLE SALTS

11/29/94 8"-12" DEEP FIEID DUP 98

COMPLETE 
26 MG/KG 
34 MG/KG 
1500 MG/KG
7.0 UNITS
7.1 UNITS 
40 MG/KG 
28.4 MBQ/IOOG 
NONE 
COMPLETE

#0.54 MMHOS/CM

3
2

CADMIUM <1 MG/KG 1
CHROMIUM 16 MG/KG 3
COBALT 40 MG/KG 5
COPPER 6,4 MG/KG 3
IRON 15000 MG/KG 50
LEAD 6.1 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 25 MG/KG 3
ZINC 31 MG/KG 2

*TOT FLUORIDE (DISTILLED) 1040 MG/KG
O.OIM CACL2 ELECTRCMETRIC 7.2 UNITS
1:1 PH IN WATER MATRIX 7.4 UNITS

*BRAY EXTRACT - AVAIL. P 41 MG/KG
CATION EXCHANGE CAPACITY 25.4 MEQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.65 ^MHOS/CM

2.5' DEEP FIELD DUP 14

CADMIUM <1 MG/KG 1
CHROMIUM 22 MG/KG 3
COBALT 7 MG/KG 5
COPPER 7 MG/KG 3
IRON 13000 MG/KG 50
LEAD 5 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 15 MG/KG 3

CONTRACT LAB DATA UPDATED DATA

08/07/1995 ENVIRCN1ENTAL I.llBOBATORY FINAL REPORT 

LAB REQUEST ID. M3639 OONTINUED 

SAMPIE DA'IE COOE DESCRIPTICN 

70 11/30/94 8"-12" DEEP FIEI.D DUP 71 

METALS SAMPIE PREl?ARATICN 
NICKEL 
ZINC 

*TOT FLUCRIDE (DISTILLED) 
0 . 01M C.ACL2 EIECTRCMETRIC 
1: 1 PH IN WATER ~ 

*BRAY EX'IRACT - AVAf.L. P 
CATICN EXCTWra CAPACITY 
LIME RE(UIREMENT 
SOIL PREl?ARATICN 
SOLUBIE SALTS 

71 11/29/94 8"-12" DEEP FIEI.D DUP 98 

72 

CADMIUM 
CHRCMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MERCURY 
METALS SAMPIE PREl?ARATICN 
NICKEL 
ZINC 

*TOT FLUCRIDE (DISTILLED) 
0 . 01M C.ACL2 EIECTRCMETRIC 
1:1 PH IN WATER~ 

*BRAY EX'IRACT - AVAf.L. P 
CATICN EXCTWra CAPACITY 
LIME RECUIREMENT 
SOIL PREl?ARATICN 
SOLUBIE SALTS 

11/30/94 2.5' DEEP 

CADMIUM 
CHRCMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MERCURY 

FIEI.D DUP 14 

METALS SAMPIE PREl?ARATICN 
NICKEL 

* = (X)NTRACT LAB DATA 

RESULT 

CCMPIE'IE 
26 MG/KG 
34 MG/KG 
1500 MG/KG 
7.0 UNITS 
7.1 UNITS 
40 MG/KG 
28.4 MEQ/l00G 
N<NE 
CCMPIE'IE 

#0.54 .t-M!OS/01 

<l MG/KG 
16 MG/KG 
40 MG/KG 
6.4 MG/KG 
15000 MG/KG 
6.1 MG/KG 
0.02 MG/KG 
CCMPIE'IE 
25 MG/KG 
31 MG/KG 
1040 MG/KG 
7.2 UNITS 
7.4 UNITS 
41 MG/KG 
25.4 MEQ/l00G 
N<NE 
CCMPIE'IE 

#0.65 r-MiOS/01 

<1 MG/KG 
22 MG/KG 
7 MG/KG 
7 MG/KG 
13000 MG/KG 
5 MG/KG 
0.02 MG/KG 
CCl1PIE'IE 
15 MG/KG 

# = UPDATED DATA 

34 

MDL or (95% C.I.) 

3 
2 

1 
3 
5 
3 
50 
1 
0.01 

3 
2 

1 
3 
5 
3 
50 
1 
0.01 

3 
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LAB BEQUEST NO. M3639 CONTINUED

SAMPLE DATE CODE DESCRIPTICN RESULT MDL or (95% C.I.)

72 11/30/94 2.5' DEEP FIEID DUP 14

ZINC 22 MS/KG 2
*TOT FLUC3RIDE (DISTILIED) 130 MG/KG

O.OIM CACL2 ELECTROMETRIC 6.3 UNITS
1:1 PH IN WATER MATRIX 6.5 UNITS

*BRAY EXTRACT - AVAIL. P 14 MG/KG
CATICN EXCHANGE CAPACITY 11.6 ME3Q/100G
LIME REQUIREMENT NONE
SOIL PREPARATICN COMPLETE
SOLUBIE SALTS #0.38 MSKOS/CM

73 11/30/94 5' DEEP FTKTD DUP 14

CAIMUM <1 MG/KG 1
CHROMIUM 34 MG/KG 3
COBALT 9 MG/KG 5
COPPER 14 MG/KG 3
IBCN 22000 MG/KG 50
LEAD 9.2 MG/KG 1
MERCURY 0.04 MG/KG 0.01
METALS SAMPLE PREPARATIOI COMPLETE
NICKEL 23 MG/KG 3
ZINC 48 MG/KG 2

*TOT FirayCDE (DISTILLED) 210 MG/KG
O.OIM CACL2 ELECTROMETRIC 5.8 UNITS
1:1 PH IN WATER MATRIX 6.1 UNITS

*BRAY EXTRACT - AVAIL. P 24 MG/RG
CATION EXCHANCE CAPACITY 21.0 MBQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPABATIC^I COMPLETE
SOLUBLE SALTS #0.66 MffiOS/CM

74 11/29/94 8"-12" DEEP DUP #1 Cl

CAnynuM <1 MG/KG 1
CHROMIUM 22 MG/KG 3
COBALT 15 MG/KG 5
COPPER 9.1 MG/KG 3
IROJ 17000 MG/KG 50
LEAD 9.8 MG/KG 1
MERCURY 0.03 MG/KG 0.01
METALS SAMPLE PREPARATICN COMPLETE
NICKEL 20 MG/KG 3
ZINC 45 MG/KG 2

*TOT FLUCEUDE (DISTILLED) 210 MG/KG

* = CONTRACT LAB DATA # = UPDATED DATA

08/07/1995 ENVIRCNMENTAL IABORATORY FINAL REPORT 

LAB REQUEST NJ. M3639 CONTINUED 

SAMPLE DA'IE CODE DESCRIPTION 

72 

73 

11/30/94 2.5' DEEP FIEID DUP 14 

ZINC 
*TCYr FLUORIDE (DISTILIED) 

0 . 01M CACL2 E1Ecrna-1ETRIC 
1:1 PH IN WATER Ml\TRIX 

*BRAY EXTRACT - AVAJ.L. P 
CATION EXCHAN.;e: CAPACITY 
LIME RECPIREMEN'I' 
SOIL PREPARATION 
SOLUBLE SALTS 

11/30/94 5' DEEP 

CADMIUM 
CHRCMrUM 
COBALT 
COPPER 
IRCN 
1EAD 
MERClJRY 

FIEID DUP 14 

METALS SAMPLE PREPARATION 
NICKEL 
ZINC 

*TCYr FLUORIDE (DISTILIED) 
0.01M CACL2 E1Ecrna-1ETRIC 
1 : 1 PH IN WATER Ml\TRIX 

*BRAY EXTRACT - AVAJ.L. P 
CATION EXCHAN.;e: CAPACITY 
LIME RECUIBElvlENT 
SOIL PREPARATION 
SOLUBLE SALTS 

74 11/29/94 8"-12" DEEP DUP #1 Cl 

CADMIUM 
CHRCMrUM 
COBALT 
COPPER 
IRON 
1EAD 
MERClJRY 
METALS SAMPLE PREPARATION 
NICKEL 
ZINC 

*TCYr FLUORIDE (DISTILIED) 

* = (X)NTRACT LAB DATA 

RESULT 

22 MG/KG 
130 MG/KG 
6.3 UNITS 
6.5 UNITS 
14 MG/KG 
11.6 MEQ/l00G 
NCNE 
CCM?LE'IE 

#0.38 M-lHOS/01 

<1 MG/KG 
34 MG/KG 
9 MG/KG 
14 MG/KG 
22000 M3/KG 
9.2 MG/KG 
0.04 MG/KG 
C(M>LE'IE 

23 MG/KG 
48 MG/KG 
210 MG/KG 
5.8 UNITS 
6.1 UNITS 
24 MG/KG 
21.0 MEQ/l00G 
NCNE 
CCMPLE'IE 

#0.66 MvlHOS/CM 

<1 MG/KG 
22 MG/KG 
15 MG/KG 
9.1 M3/KG 
17000 M3/KG 
9.8 MG/KG 
0.03 MG/KG 
CCMPLE'IE 
20 MG/KG 
45 M3/KG 
210 M3/KG 

#=UPDATED DATA 

35 

MDL or (95% C. I.) 

2 

1 
3 
5 
3 
50 
1 
0.01 

3 
2 

1 
3 
5 
3 
50 
1 
0.01 

3 
2 



08/07/1995 ENVIBCNMENTAL lABOFATORY FINAL REPORT

LAB REQUEST NO. M3639 cxasrriNUED
SAMPLE DATE CODE DESCRIPTICN RESULT MDL or (95% C.I.)

11/29/94 8"-12" DEEP DUP #1 Cl

O.OIM CACL2 ELECTRCMETRIC 
1:1 PH IN WATER MATRIX 

*ERAY EXTRACT - AVAIL. P 
CATICN EXCHANGE CAPACITY 
LIME REQUIREMENT 
SOIL PREPARATION 
SOLUBLE SALTS

11/29/94 8"-12" DEEP DUP #2 C4

#6.2 UNITS 
#6.6 UNITS 

38 M3/KG 
17.6 MBQ/IOOG 
NONE 
CCMPLETE 

#0.47 MMHOS/CM

CATMTUM <1 MG/KG 1
CHRCMIUM 22 MG/KG 3
COBALT 10 MG/KG 5
COPPER 8.6 MG/KG 3
IRON 15000 MG/KG 50
LEAD 7.6 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATICN CCMPLETE
NICKEL 33 MG/KG 3
ZINC 38 MG/KG 2

*TOT FLUORIDE (DISTILLED) 220 MG/KG
O.OIM CACL2 ELECTROMETRIC 5.6 UNITS
1:1 PH IN WATER MATRIX 6.1 UNITS

*BRAY EXTRACT - AVAIL. P 42 MG/KG
CATICN EXCHANGE CAPACITY 18.2 MBQ/IOOG
LIME REQUIREMENT NCNE
SOIL PREPARATICN CCMPLETE
SOLUBLE SALTS #0.37 lyMHOS/CM

2.5' DEEP DUP #53 C2

CAIMIM <1 MG/KG 1
CHRCMIUM 14 MG/KG 3
COBALT 7 MG/KG 5
COPPER 9.2 MG/KG 3
IROST 11000 MG/KG 50
LEAD 3.5 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATICN CCMPLETE
NICKEL 16 MG/KG 3
ZINC 20 MG/KG 2

*TOT FLUCRIDE (DISTILLED) 110 MG/KG
O.OIM CACL2 ELECTRCMETRIC 5.4 UNITS
1:1 PH IN WATER MATRIX 6.0 UNITS

CONTRACT LAB DATA # = UPDATED DATA

• 

08/07/1995 ENVIRCNMENTAL IABOBATORY FINAL REPORT 

IAB REQUE.ST ID. M3639 (X)NTINUED 

SAMPLE DATE CODE DESCRIPTION 

74 11/29/94 8"-12" DEEP DUP #1 Cl 

0.01M CACL2 ELECTRO-EI'RIC 
1 : 1 PH IN WA'IER MATRIX 

*BRAY EXTRACT - AVAIL. P 
CATION EXCHAta CAPACITY 
LIME REX;PIREMENT 
SOIL PREPARATION 
SOUJBLE SALTS 

75 11/29/94 8"-12" DEEP DUP #2 C4 

76 

CACMIUM 
CHRCMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MERaJRY 
METALS SAMPLE PREPARATION 
NICKEL 
ZINC 

*TOT FLUORIDE (DISTILIED) 
0. 0lM CACL2 ELECTRO-EI'RIC 
1 : 1 PH IN WATER MATRIX 

*BRAY EXTRACT - AVAIL. P 
CATION EXCHAta CAPACITY 
LIME REX;PIREMENT 
SOIL PREPARATION 
SOUJBLE SALTS 

11/29/94 2.5' DEEP 

CACMIUM 
CHRCMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MERaJRY 

DUP #53 C2 

METALS SAMPLE PREPARATION 
NICKEL 
ZINC 

*TOT FLUORIDE (DISTILIED) 
0. 0lM CACL2 ELECTRO-EI'RIC 
1 : 1 PH IN WATER MATRIX 

* = CONTRACT IAB DATA 

RESULT 

#6.2 UNITS 
#6.6 UNITS 
38 MG/KG 
17. 6 MEQ/lO0G 
NCNE 
CCl1PLE'IE 

#0.47 M1HOS/CM 

<l MG/KG 
22 MG/KG 
10 MG/KG 
8.6 MG/KG 
15000 M3/KG 
7 .6 MG/KG 
0.02 MG/KG 
CCl1PLE'IE 
33 MG/KG 
38 MG/KG 
220 MG/KG 
5.6 UNITS 
6.1 UNITS 
42 MG/KG 
18.2 MEQ/l00G 
NCNE 
CCl1PLE'IE 

#0.37 M1HOS/CM 

<l MG/KG 
14 MG/KG 
7 MG/KG 
9.2 MG/KG 
11000 M3/KG 
3.5 MG/KG 
0 .02 MG/KG 
CCl1PLE'IE 
16 MG/KG 
20 MG/KG 
llO MG/KG 
5.4 UNITS 
6.0 UNITS 

#=UPDATED DATA 

36 

MDL or (95% C.I.) 

1 
3 
5 
3 
50 
1 
0.01 

3 
2 

1 
3 
5 
3 
50 
1 
0.01 

3 
2 



08/07/1995 ENVIRCNNENTAL LABORATORY FINAL REPORT

LAB REQUEST NO. M3639 OCNTINUED

SAMPLE DATE CODE DESCRIPTICN RESULT MDL or (95% C.I.)

11/29/94 2.5' DEEP DUP #53 C2

11/29/94

*BRAY EXTRACT - AVAIL. P 48 MS/KG
CATION EXCHANGE CAPACITY 8.8 MEQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.18 ^MHOS/ayI

2.5' DEEP DUP #54 C3

CAEMCUM <1 MG/KG 1
CHRCMIUM 17 MS/KG 3
COBALT 6 MG/KG 5
COPPER 11 MG/KG 3
IRCN 12000 MG/KG 50
LEAD 3.3 MG/KG 1
MEROORY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 16 MG/KG 3
ZINC 20 MG/KG 2

*TOT FnrRTDF, (DTSTTT.TKn) 120 MG/KG
O.OIM CACL2 ELECTRCMETRIC 5.2 UNITS
1:1 PH IN WATER MATRIX 6.1 UNITS

*BRAY EXTRACT - AVAIL. P 34 MG/KG
CATION EXCHANGE CAPACITY 7.8 MEQ/IOOG
LIME REQUIREMENT NONE
SOIL PREPARATION COMPLETE
SOLUBLE SALTS #0.07 MMHOS/CM

5' DEEP DUP #61 C2

CADMIUM <1 MG/KG 1
CHRCMIUM 11 MG/KG 3
COBALT 6 MG/KG 5
COPPER 8.7 MG/KG 3
IRCN 9200 MG/KG 50
LEAD 2.9 MG/KG 1
MERCURY 0.02 MG/KG 0.01
METALS SAMPLE PREPARATION COMPLETE
NICKEL 13 MG/KG 3
ZINC 15 MG/KG 2

*TOT FLUORIDE (DISTILIED) 91 MG/KG
O.OIM CACL2 ELECTROMETRIC #5.7 UNITS
1:1 PH IN WATER MATRIX #6.2 UNITS

*BRAY EXTRACT - AVAIL. P 37 MG/I«G
CATION EXCHANGE CAPACITY 2.9 MEQ/IOOG

OCNTBACT LAB DATA UPDATED DATA

08/07/1995 ENVIRCNMENTAL IABORATORY FINAL REPORT 

LAB REQUEST ID. M3639 CXlNTINUED 

SAMPIE DATE CODE DESCRIPTION 

76 

77 

78 

11/29/94 2.5' DEEP DUP #53 C2 

*BRAY EXTRACT - AVAI.L. P 
CATION EXCHANGE CAPACITY 
LIME RECUIREMENT 
SOIL PREPARATION 
SOUJBIE SALTS 

11/29/94 2.5' DEEP 

CADMIUM 
CHR<MIUM 
COBALT 
COPPER 
IRON 
LEAD 
MERClJRY 

DUP #54 C3 

METALS SAMPIE PREPARATION 
NICKEL 
ZINC 

*TOT FLUCRIDE (DISTILLED) 
0. 0lM CACL2 EIEC'IRa1E'I'RIC 
1 : 1 PH IN WATER MATRIX 

*BRAY EXTRACT - AVAI.L. P 
CATION EXCHANGE CAPACITY 
LIME RECPIREMENT 
SOIL PREPARATION 
SOLUBIE SALTS 

11/29/94 5' DEEP 

CADMIUM 
CHR<MIUM 
COBALT 
COPPER 
IRON 
LEAD 
MEROJRY 

DUP #61 C2 

METALS SAMPIE PREPARATION 
NICKEL 
ZINC 

*TOT FLUCRIDE (DISTILLED) 
0. 01M CACL2 EIEC'IRa1E'I'RIC 
1 : 1 PH IN WATER MATRIX 

*BRAY EXTRACT - AVAI.L. P 
CATION EXCHANGE CAPACITY 

*=CONTRACT IAB DATA 

RESULT 

48 MG/KG 
8.8 MEQ/l00G 
NCNE 
C01PIE'IE 

#0.18 I+lHOS/CM 

<1 MG/KG 
17 MG/KG 
6 MG/KG 
11 MG/KG 
12000 M3/KG 
3.3 MG/KG 
0.02 MG/KG 
C01PIE'IE 
16 MG/KG 
20 MG/KG 
120 MG/KG 
5.2 UNITS 
6.1 UNITS 
34 MG/KG 
7.8 MEQ/l00G 
NCNE 
C01PIE'IE 

#0.07 I+lHOS/CM 

<1 MG/KG 
11 MG/KG 
6 MG/KG 
8.7 MG/KG 
9200 MG/KG 
2.9 MG/KG 
0.02 MG/KG 
CCM'IE'IE 
13 MG/KG 
15 MG/ KG 
91 MG/KG 

#5.7 UNITS 
#6.2 UNITS 

37 MG/KG 
2.9 MEQ/l00G 

#=UPDATED DATA 

37 

MDL or (95% C. I.) 

1 
3 
5 
3 
50 
1 
0.01 

3 
2 

1 
3 
5 
3 
50 
1 
0.01 

3 
2 



08/07/1995 ENVIRCNMENTAL LABORATORY FINAL REPORT

LAB REQUEST NO. M3639 CONTINUED

SAMPLE DATE CCXDE DESCRUTICN RESULT lyDL or (95% C.I.)

11/29/94 5' DEEP DUP #61 C2

LIME REQUIREMENT 
SOIL PREPAFATICN 
SOLUBLE SALTS

NCNE 
COMPLETE 

#0.11 Myeos/CM

MDL's are expressed in the same units as test results. 

Project Lead Review: Date: 

# = UPDATED DATA

• 

08/07/1995 ENVIRCl\lMENTAL IABORATORY FINAL REPORT 

LAB REQUEST ID. M3639 CONTINUED 

SAMPIE DATE CODE DESCRIPTION 

78 11/29/94 5' DEEP DUP #61 C2 

LIME RECUIREMENT 
SOIL PREPARATION 
SOWBIE SALTS 

RESULT 

NCNE 
CCMPIE'IE 

#0.11 t-MiOS/CM 

38 

MDL or (95% C. I.) 

MDL's are expressed in the same units as test results. 

Project Lead Review: - ---------- Date: 

# = UPDATED DATA 
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, . -· ..... - -..- - -·· --- - -- ... 

i .. I 

! Chain of ody Record 3M Requester / / ~ I 

02673 VlTt :J5H 1v\ JK 
3M Environmental Laboratory 

3M Projecl Lead 
0 

RR Kobt~PO. L\ 
' 

Form 35176 · PWO 

• 3M Facility ' 
3M Project Tttle 

3M Project Number 3M (:_OY'J Ot/~ 
20- -1 °103 I 

1 

Address 

3M Faclli~o:r. 7 ht/ {£y 3M Department Number I 
OZ-7-7.... ! 

I 

Cily, State, Zip Code 
3M Telephone Number 

Lab RequesVTempla1e Number I &12- 775,- 106) ~ & (c,,,J 
j I 
I I 

Sampled By (P!inl) Contractor ' Number Containers 
□ I 

Lowe-41, b,a.,. 1 fl us1 'f I ~ Samples Split See Attachment 
J ti-f E of each GI I 

.SE I 
SJ~rSi?le j !~1~,), 

Dale 
Preservatives Comments I J9 GI 

I II 30 q4 C .. 

i 

¾ (.U"'f \ - o-... ,, 
0 ,r; ,. lteni r Sample d . ., 

~ J: (,I 

i 

GI 0 - IV Date Time Matrix C 0 8 Jg w 
La.!:, 12..Rwc,.( r-s-f ! 

# 0 tz N IV 

~0 I 

Description z 'J: J: z > 

I 
1 fJ I : (/' ,,hok4 !'10'> 5o; I ✓ I M 3'140 u 

' I 2 {, 1 ; g''- /2 II 1+10 I v I M 3 (p3 ', l 
l 3 1iz: 6'' ! '-\ 1 ';) ✓ I M'3b-4o l B''- 12 ., /420 ✓ 

/ 

I fV\ .36 3 l\ I I 
4 6z: 

l 5 63: 6 ,, 
/'t4o ✓ I M '"3b 4 D .. 6 6 3- .;J ''- /2 II l44S ✓ I M363'1 , . 

- - - f-- -- - - -7 ~ ~: 0 " ' ISZS- ✓ I fV\~6-4-o I 

! 8 i4 : ~ If_ 12 I/ 

153u ' ✓ I M ~'13'\ l 9 t<; : G (I ,~,) ✓ I rvi ~64 o 
' 

10 6 t; _. t ''- u ·' /)20 ✓ I M3fi3'\ 
l 11 6l : 6 ,: 

/500 ✓ I M 3 f,4 o 
, 

; --12 6(, . zj { 7 II ,,; \/ ✓ I M 3(, 39 I 
-

/~LJ5' 
I 
I 
I ~ 

13 ... ::f< -+-- L 

! Item# Relinquished By/ Affiliation Time Date Shipped_ Via Received ~y/Af.fili1:lti~n Time Date I 
I 
I I ·· I 7 lb~_,, .t,. / f.u ;1 E f 1 /500 12..I, 14- (t j. £ f. ( . .;__ -c:G-,.-:-: - ,z».-~z - '1V! ) 1Jt/ 5() / l_ /;~ / lKJ ! ¼ 7,··- •J , #;_// '/ ..,..i ( _ / .' • ........ ,.. 

l j I 

t}.--:--..:../ ) , I I c:: i 
I / 

i 
' 
j 
' 
I 

~11 ~ t1l Al'~, . .11 n~,.11\\111u :iampk:!t t.1:,tl '..iu..: U11u11atl>r 

See Reverse Side For Instructions I ---- --------- - -------~-- -------------------- --- - -



Chain of ^^ody Record
3M Environmental Laboratory

Form 35176-PWO

3M Requester

!Ct Lead02674 3M Project Lead

3M Facility
3M Project Title

3M Project NumberOK/iK.
Address

3M Facilily Contact
3M Oepadment Number

City, State. Zip Code
3M Telephone Number

Lab Requesl/Template Number

Contractor
Number Containers Samples Split See Attachmentof each

Preservatives Comments

Sample
MatrixDescription

Item # Relinquished By/Affiliatiyi Shipped Via Received By/Affiliation

Jiiy.aiii • AtCoinpuiiying Sdiriplua Ldi! Pdijc • Ofiynalor See Reverse Side For Instructions

- -- . .. -· --~----· . .,. ··-
I 

I 
I 

Chain of ody Record 3

MRequMrT£" J:1s11 IM.T K 
~ 

02674 3M Environmental Laboratory 
3M Project Lead 

-, 
T 0 

~R Rob~dPatA • I 
Form 35176 · PWO 

I 

3M Facility 
3M Project Title 

3M Project Number I 3 f-1\ C o-,Jovo... -z.o~ 710 ~ Address 
3M Facility Contact 

3M Department Number Pa-i 5~e l!ev- () z -z_ z. I Cily, State, Zip Code 
3M Telephone Number 

Lab RequesVTemplale Number I 
! In IZ- 77f?-7o6S- ?~~ Br ( crt..J I 
I Sampled r:?inl) Contractor 

I Number Containers 
□ Samples Split See Attachment I Jr' l v w eVI l:2 t .,,- c, UI f< L( <; 1 C'r 1 of each 

.. 
I 

4) I 

.5 E Sa~rr 'gnature J &wtJ.4 cy 
Date 

11 /,o /qf Preservatives !!! 4) Comments 
i 

,f, 
C., o-

I 
..,. <-r-._Xl,/ ., o.r; M 

&1 ::c u ltefu 1 
Sample (I 4) 

0 - Ill Date Time Matrix C 0 8 .l9 w 
lh b R e tt,-<..t e 5 ,t 

# Description 0 z N n, o-z ::c ::c z > ... 0 
1 67 : 6 I/ 11/~h<. JS'3"f 5o ·, \ I ✓ I M3t.4o V 
2 fi?: r ,, ,.. 11 ,, t'i1o ✓ I M ~ ~/~~ 
3 l& : {; ,, 

{5'5() ✓ I M ~b4n 
I 4 6s : x•" - 12 If l/5S S- ✓ - I l'I\ ~b~'1 5 bq: (, I/ 1600 ✓ I tv1 7>f,4 () ' I 6 b 'I . & ".- I l 11 

'tot;, ./ I M 36 3'l i 
I 7 6 lo .• 2, '> 1 1430 ✓ I I l 
I 8 b / cJ .' 5 I \I,, 143? 

,v ./ I ~ 
I 9 "" t--.. ___ -

' 
-· 

I 
I 

10 

I 11 
I 
i 12 
1 
I 13 I-

! 
I 

Item# R~linquis~ed By/Affiliati9n Time Date Shipped Via Received By/Affiliation Time Date I 
I 
I /- 8 .)l~-IR'u'>f tr J tz/1 /q4- ft'J F .. / -- -- ··:: ~=r--,,.,,,i_ --, ·- -~~ ~pf 

/ ;!.J7 /qq 
I f>OU ,1t::; 1// I ----,,.. r, 7 ~ ' // , I 

I t} I I - ~ --.J ~ 7 -- I I I 
I 
I 

! 

i 
! 
l 
I 

I Jr1~ ,:i.,1 A1..-..:v111µr.11 1}•1ny SdrnpJ1,;::, LJ ::, t P,lvt: · Onunator 
See Reverse Side For Instructions I 



Chain of _ dy Record
3M Environmental Laboratory

Foftn 35176-PWO

3M Requester

02675
3M Facility

3M Project Title
3M Project Number

3M Facility Contact
3M Department Number

phone Number
City, State, Zip Code

Lab Request/Template Number
^ /eru_r

Sampled By (Print) Contractor
Number Containers 

of each Samples Split See Attachment
Preservatives Comments

Sample
MatrixDescription

Item # Relinquished By/Affiliation

-I l/ru^^x jE\A^T
Shipped Via Received By/Affiliation

!Z

'itcjt.i.ii Aiv L'Ui^-uiiyinij Sampics 1 list l\iijo Uriijoaioi
See Reverse Side For Instructions

-·. . . . - ...... - ·- -- - .. .. . - . -· 
I 
I 

.-
Chain of ody Record 3

M Req";itr EI J 5 H I ~, J K > 3M Environmental Laboratory 02675 3M Project Lead 
r I • Fonn 35176 · PWO 

t< K Ro h ,c I? t1. (A • 3M Facility 

{!_qy)ova 
3M Project Title 

3M Project Number 3M 
Zo, 71 o 3 Address 

3M Facility Contact 
3M Department Number 

Pa+ -5lelfey oz.z-z.. City, State, Zip Code 
3M Telephone Number 

Lab RequesVT emplate Number 
t(2- 778-- 70£> ~ & /rnJ 

I 
Sampled By (Print) Contractor I 

Number Containers 
□ Samples Split See Attachment 

J e({ l o tJ e..v1 ba-v C; [{ Ill R'us 1 I of each 
... 
Cl) 

.5 E S,ynpler Si ~ ure j t~;£; Date 

II h. ~ /q4 
Preservatives s Cl) Comments J e1r < l./ C +-

I 
o-.. 0 .c 

I ltr' M 

~ :c (.I 
, 

Sample !J Cl) 
0 - Ill Date Time Matrix C 0 8 Sw 

L~h /Z t f1rW 5 f I I 
Description 0 z N Ill o-z :c :c z > I- 0 

I 1 i7: b ,, 
II h'I,,. MIS 5o;j ✓ I t\,-13640£1 I 

I 
2 q7; g ' '✓ /2 ,, J4zv ✓ I M .3b :S l\ 3 Cf9 : / I/ 

14½" ./ I M. "3l.4o 1 
to 

4 f ; c 1). D"'" I - C/fj : t 11 
143s v l -.i 5 qy : f "• 12 II 144v ./ I M3b31 

6 {; rt I [)~ ,J z. - CJ 8 : 8 ''~ r 1 " (44o ✓ I '1t I 

✓ 7 qq: 6 'I. ·, 500 I M3'74u 8 91 : %' 1
- /Z " ~I I'> o5 "\ ,I ✓ I M 3b 3'1 9 

10 

11 

12 

I 13 

I 
I Item# Relinquished By/Affiliation Time Date Shipped Via Received By/Affiliation Time Date j 
1 J l, i f "v I e us r E f r 12_/1 f"eJ Ef · <. 

- 1/, ,.;:~ _) 

I 

I - B /'5'00 't4 :._:,,..-tz<t;d~ t:1 93/) 121.., Fl<L 
, 

0 ~ ) I I 

l 
\11~t- h , 1 Ab. \.1il lt .i,11 ) ll lD ::iJ. 111 p l, •:o l ~1 ::,1 P,1uu U11un,llnr 

See Reverse Side For Instructions 
l 



Chain of d^Ddy Rec
3M Environmental Laboratory
Form 35176-PWO

3M Requester

02676
3M Project Lead

3M Facility
3M Project Title

3M Project Number

Address
;ilily Contact

SinelUy 3M Deparlmenl Number

City, Slate. Zip Code
3M Telephone Number

Lab Request/Template Number

Contractor
Number Containers Samples Split See Attachmentof each

Preservatives Comments

Sample
MatrixDescription

Item # Relinquished By/Affiliation
L /!^U97

Shipped Via Received By/Affiliation

*1 la! Av. «.oilipail) II SdinplcS 1 dsi Ptiijo Omjnator See Reverse Side For Instructions

- ... ,-. ...,.• .. .. -··--· -- . ·~ - . .. - - . 

! 

I " 
3M Requester 

~ 
Chain of dy Record 

02676 MTE"'" / J 5 H / MJK 3M Environmental Laboratory 
3M Project Lead • Fenn 35176 · PWO KR f?o i ;Jea.1A • 3M Facility 

Covdovo.. 
3M Project Tille 

3M Project Number 3'M 
2o-71o3, Address 

3M Facif :o1ac1 

5 
~ e ( kv 3M Department Number 

0 Z...Z..2.. City, Slate, Zip Code 
3M Telephone Number 

Lab RequesVTemplale Number C, tz_ - 77~, 100 ~ ~ RJJ lo-w I 
I 

1 sJ;drrint) lowe~b'1 Contractor \ Number Containers 
□ Samples Split See Attachment I /<Ur;"( - r .r Ill 

of each 
... 

I 
t. . 41 

I C: 

I Samt:71: 1 / ✓A Date 

,1l2-q/q4- Preservatives :s ~ Comments -.... , Cb-1 . l~-1,,1,AU~ g !:: 

I ... 0 .t::. ltenf 7 7 "' i :i: u 
I 

Sample u 41 0 s .fl Date Time Matrix C: 0 8 Lt>.b l2ec.-J1e~f 
# Description 

·, 
0 z N nl o-z :i: :i: z > I- 0 

1 1 /: t /I 11/zt;lt/4 ,,,., >o ·, I l/ I ,vl3l4~ I 
I 
I 2 1 I: i 11 

- I 2 " ll5'1 / I M3~3~ I 3 12 : ' /{ 1207 ✓ f M3,4o ! 4 '1 2. ' B 11 
- l l II . 

✓ I M ?>C.3C, j 1210 
5 -13 : 6 11 

1138 ✓ \ t(/13b4o i "7 3 : $ . I - I z I/ 1243 ✓ I t.l\ 3'13~ ! 6 
• 
I 7 91: ~ ,, 1325 ✓I;- I M 3'14 o ! ✓ I;- I I 

8 111 : B''-12 '' 1314 M "2.,l3 '\ I 

I 9 'j ') ; 6 // 
/310 ./ I ,.✓13~'fo I 

! 10 Cf '> _- t3 I / - ( z I/ 131'? v/'v I M3,$<-} 
V 11 er 6 ·. t " /2 Sb V"' 1 M.3(,40 

12 9t _. 8 I~ I l 11 'II 1304-
\ I/ 

✓ { µ\~~39 I 

I 13 
I 

' 
Item# Relinquished By/ Affiliation Time Date Shipped Via Received By/Affiliation Time Date ' 

i / - / 7- I /,,-,.,, .. J#I, I zu>1 1-- tr /)00 tz/, /14 ~t>JEx <~~ t--= ~-~~/4,,'-4/~~ /It} ~I } 1-J?/cn I - , I 
.. 

tf I 

~ ~ ) ~ - , I / I ,:::;:::: J 

/ 

Jr1u.nul ,.\\.._.._.111µ~1 t; 111{1 S.1111pk.c:, l d::,t P,1uv 011una1ur 
See Reverse Side For Instructions 



Chain of bustody Record
3M Environmental Laboratory
Fofm 35176 -PWO

02677
3M Requester
_ MTF /35H //VIJK
^Project Lead *-------------------—

3H C(rrJo\/a.
3M Project Title-------------------------------------------——J----------------------------^OP/ d ea.iA.

3M Project Number

City, State, Zip Code ------------------------------------------------------ ------------------------------- E,i
^ ^ f iU ^

3M Department Number

to y ')

sampled By (Rinn CentractoT---------------------- ^-------------------

^/z-77,9'7o/;r
Nlimhor r^r\nfainAt*o _

Lab Request/Template Number

Sarrwler Siya^fe
Preservatives Comments

Sample (} 
Description Matrix

\l\ i
12 Z: y -12"

••

12 i- r'- n
126. r'- ,2"

(Z6- i17

12 7 1?

Relinquished By/AffiliationItem # Shipped Via Received By/Affiliation
^II $T £ ^j

I ijt'l OfKjdiitur- ACi aii.piifUiiiij S.i

See Reverse Side For instrC

~ 

3

MReqMTf; /-:r 5 H / fV\ J K 
Chain of Custody Record 

02677 3M Environmental Laboratory 
3M Projecl Lead • Form 35176 - PWO 

RR Roh·, cle"'u • 3M Facility 

3M C oyJ o✓o. 
3M Projecl TIiie 

3M Projecl Number 

z.o- 7'10 3 Address 
3M Faci lily Conlacl 

5liflw 3M Departmenl Number r~1 0?2-2-Cily, Stale, Zip Code 

3M Telephone Numir / Z _ 
77 

f} .-
106 

~ Lab Requesl/Templale Number 

M3b3'1 
SampJ;71 Lo tJe/41\ ~✓q,,, 

Conlractor 
Number Containers 

□ Samples Split See Attachment 
- f r VI /ZUS1 of each 

.. t I 
,,, QI .. 

.5 E s~~• ,1 ~ J Dale 
Preservatives Comments rz /, /14 s QI c--uu l) ,~· 'X o-

"' 
., 0 .c 
~ :c u lten' f ( Sample U QI 

0 s~ Date Time Matrix C 0 
~ LAb, ~eq~e~f 

0 z N t'O o-
# Description z :c :c z I- 0 
1 (). I : g I I _ / 2 II /2. 1#; OB>'o joi I ./ I f\113'134 v 2 I 2 2: S 11 

- 12 11 
/oZo ✓ I /2 3 ; i ,, - 12 ,, 01325 

,,. 
I 

3 u 
4 I 2 4 ·. ~ II - I 7 " {jf5'5 / I 5 I 2 ? · ~ " - I 2 ,, o/3/0 ✓ f 
6 I 2. l, ; k' I. - 12 If 0'13o ✓ I 7 I z 7 ·. f ,, _ ,-z I / 0755 ✓ ( 
8 t 28: tf''- 1l I/ V 01 IS" 'ii ✓ ( ,v 
9 

10 

11 

12 

13 

Item# Date Shipped Via Received By/Affiliation Time Date I ,-· /j h, · t/ 

See Reverse Side For Instr 



Chain of Custody Record
3M Environmental Laboratory
Fomi 35176-PWO

3M Requester

02678 3M Project Lead

3M Facility
3M Project Title

3M Project Number
Address

3M Facility Contact
3M Department Number

City. State, Zip Code
3M Telephone Number

Lab Request/Template Number

Contractor
Number Containers 

of each Samples Split See Attachment
Preservatives Comments\J-

Sample
MatrixDescription

107 ■ ^

Item # Relinqui^ed By/Affiliation Shipped Via Received By/Affiliation

Uty.iiul - Accuiiipaii^ing Sail" Ldbt Page Onynalor See Reverse Side For Instri

Chain of Custody Record 
3M Environmental Laboratory 
Fom1 35176 · PWO 

City, State, Zip Code 

Contractor 
' 5J71"nt>l oiJ~ kr&i . /ZUS1 r-f.J. 

Sarrtrsr;:: I t ~4 Date 

1ifzq/q1-, ,,, ; . , . '-ff t1.1·Lu..✓ • 

ltefl\ I I 
Samplr£ Date Time Matrix # Descripti n 

1 q10: 6 11 
11/i~h4 15 ,s- ~o; I 

2 q,o; g'' ✓ 12 II 
I 

/520 ' 
3 q I I~ 2 · s' 117 7 

/ 

4 C/ II: 7 / 
\ 2"30 

5 9 12: J,s I 144.S 
6 '112: 5' l4So 
7 /o I : 6 " !";?;t:: 
8 &I' / 0 I : - / l I f /100 
9 /02 -' 6" 1(1'3 

10 /02-' ¥ 11
-11" 11(8 

11 /U1: CJ 
11 

/130 
12 ~ , g" It /U · ~ /l '- I 113~ ,v 
13 

Item# Relinquis)led By/ Affiliation Time" 
I - I Z- , J /4 ,, ., A !Rus1" r r_[ /~tJo 

fl I 

H1u,ndl A~(:.>111pan)mg San ldM Pauc 0 11911alor 

3M Requester 
0 

02678 MT€ MJ 
0 

• 3M Project Title 

20- '1tJ3 
3M Department Number 

0-ZZZ. 3M Telephone Number 
Lab RequesVT emplate Number 612-- 11i ,,. 706> 

Number Containers 
□ Samples Split See Attachment 

Ill 

of ·each ,/ .. 
Q) 
C 

Preservatives ! ~ Comments 
C -o-.., 
0 '5 "' ~ :c Q) 

0 - IV C 0 
~ Sw 

lab f?e4,,l,(est 
0 z N IV o-z :c :c z t- 0 

✓ I fv-13'140 V 

✓ ,. - I M 3 ,3q 
./ ... -- - I 
/ I 
./ I 
✓ I ~I 
t/ .. 1 rV13 ~4 o 
✓ I M?,b3'f 
✓ -

I IV1"3t,4o ,,r 

I tv17,b 3'1 v' .. 
✓ I M3'14o 

,,r 

I /\/13'°13'J ✓ 

Date Shipped Via Received By/Affiliation Time Date 
12 /1 ·r94- r:fP✓EK- < - -- --- '-.dfP -__ rr.au.. ~J-7:? / . /Jq-3;:; lJ I ;:z_ /e;,<1 __ .--

~ / I ; / / c,:::::-

See Reverse Side For Inst-



Chain of Custody Record
3M Environmental Laboratory

Foim 35176-PWO
02679

3M Requesteriquester

/S5H /n/tJK
3M Project Lead

3K CorJuUo.
3M Project Title ------------- --------------------------------------------^ P ^AU.

3M Project Number
7n - 7‘?/o3

3M Facility Contact?«4
^ £✓ if

3M Department Number
07'22,

Samphauy^^) -----------T------------------

3M Telephone Number ’ --------------------------- ------------------

1^/2- ne-iok'^
Numher r^nntainAi-e 1— _

Lab Hequest/Templale Number
S~Li 3^ /ohT

t

Preservatives Comments
Sample 

Description Matrix

2/; C, M344o

A43^>4oS"-17 "

0^20 M34»4o23; ?

fA^4,4o

M34i4o

m364d3-»- 2 4.-6

Relinquished By/AffiliationItem # Shipped Via Received By/Affiliation

^7-ygx - /lJp/9<i

tiijiiiul • Accuiripufijmg Safii, I u'jI I'dyo - OfHjiidlOf See Reverse Side For Instru

Chain of 'custody Record 
02679 

3M Re;;li-c /55 H / TV\~ K 3M Environmental Laboratory 
3M Project Lead 

0 Fom, 35176 · PWO RR R o b ·,de t< «--3M Facility 
3M Project Title 

3M Project Number 3fv\ Cor)uv'<A 
Zo- 7Cfo3 Address 

3M Faclli1y Contact 

s~elkv 3M Department Number ?at oz.zz.. City, State, Zip Code 
3M Telephone Number 

Lab RequesVTemplate Number 612- 77fl-70lo~ Vil &/Ol,j 
Sam:r;ytt 

Contractor 

€ ~ .I 
Number Containers 

□ Samples Split See Attachment L ow e,V\ k c:i Ill 
l<US1 of each 

... 
GI 
.5 E Sa~lerS~~ / t :~ 

Date// /3o/qf- Preservatives J!l GI Comments 1----1 ~,l-77,t~/ - ~ C., o-., 0 r. r M 

~ :c u Item I Sample u GI 0 - I'll Date Time Matrix C 0 8 J!l w 
lab Re~s+ 

# Description 0 z N I'll o-z :c :c z > I- 0 
1 z_t:(p " u/3D h, /100 .>o ·t I ./ I M3'-4c:/' I 2 ) I: g ''-- 12 " llo.S ✓ I M3~3~ I 3 22: 6 ,, 

IDZS / I J\A3b4o I 
l 4 21: g''- ll '' I o3o ✓ I fV\3to3ci l 5 z.3 : 6 t / 

d/Zo / I M3'=>40 I g "- IZ " / I I 
6 z3 : oc,2.s M ?>b3'\ I 

,,. 
l 7 2~ : {, I/ /20? ✓ I M3~4o I 
t 8 z4 : &''1- /7 '' /2. 10 ✓ I M3"3t\ 9 Z.5 · t ,, lo"lo ✓ I M 3"4o 
l 

10 ze;: ~ "- 11 '' to'IS ~ I f\/\3lo34 
I 11 2(., . ft, // 

08§0 ✓ 
I M3b4D l 

I 12 nr1J o~p3..- 1{;, ; 1:," 'I 0850 'V ✓ I 4,, 
13 'l........._ 

I Item# ~elinqui~hed By/ Affiliatjon Time Date Shipped Via Received Bv/Affiliation Time Date I 1- 12 Ji v /rzv.s1 ~ff /500 rz/, q4 01/ex - . 
c.----- fa.';.,_--,£~( D r1q '"1/7 / 7 /2 /CJ<, 

,jA, II,./ 

~ , "/ ~/,; ( I I 

(~ ) - / I 

/ 

See Reverse Side For Inst-

I 

I 11,J,nd1 - Ai..·..::vinpan)lntl ~am l ..i':)l Page; . 011ylldtOr 

I 
I 



Chain of d^bdy Rec
3M Environmental Laboratory

Foim 35176-PWO

3M Requester

3M Facility
3M Project Title

3M Project Number
Address

3M Facility Contact
3M Department Number

City. State. Zip Code
3M Telephone Number

Lab Request/Template NumberIIQ-
Contractor

Number Containers Samples Split See Attachmentof each
Preservatives Comments

MatrixDescriptioi

Z7 • T''

Item # Relinquished By/Affiliation Shipped Via Received By/Affiliation

Aa-oinjMn>iiuj Satiiftlt b Isibll’ujo Oiujiialoi See Reverse Side For Instructions

' .. - --·-
I 

--" 
3M Requester 

/lllTt I JSH I M:TI< 
~ 

Chain of dy Record 
2680 3M Environmental Laboratory 

3M Project Lead .. Form 35176 • PWO 

l<-R Rob·, d el,( LA. .. 3M Facility 

t,hjtJVb. 
3M Project Tille 

3M Project Number ,~, 
2.0- ,qo3 Address 

3M Facility Contact 
3M Departmeni Number 

Pa-l>helv 0 2.Z.Z-City. State, Zip Code 
3M Telephone Number 

Lab RequesVT emplate Number l 612- 778,..?0l:i'> <..L ~ 6,i> IDw I 
I SamplJ/lJ lcJw~ k,,.q Contractor . Number Containers 

□ Samples Split See Attachment I eu.sr r fr Ill 

I of each 
... 
QI 

.5 E ~J:~,~ i 1/JA~L/_;ty Dale /f /30 /44 Preservatives g QI Comments I g .t:: 
I 

... () .s= f f M 

~ ::c (J 

I 
1tty I Sample .rl/ QI 0 s &I Date Time Matrix C 0 

~ Lab Rtli..-tle;~ 
Descriptio 0 z N IV o-z ::c ::c z I- 0 

I 1 2b: i3 'I,, /? Ii 11h"/44 0(3';,7 ;,o,-( / I M3"3~ 
V / 

I 
l 2 f-,tl) 01{04-2(~ :8'~,1" 085';, / I 'I/ 3 2- 7: zs"' 0'110 ✓ I 

4 Z 7 : ~/ ncr1< ✓ I ,v l 

5 f3 ( : (, (/ 1 b 2'> / I M ?"4o 6 Kt · 8 11
- /Z I/ ((,:,30 / I M 3(,3" 

I 7 iz : t" Ibis 1./ I fV\ 3'=> 4o ! 8 i l .' & ff - 17 11 \ .f 
ll,Zo ~I ✓ I M~G3~ I 

9 

10 
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I 
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Chain of Record
3M Environmental Laboratory 2681
Form 35176-PWO

3M Facilily
3M Cor^o\/o^

Address

City, Stale, Zip Code

3M Project Title

3M Requester
f^TE /35H / Mate

3M Project Lead ' ^ --------------------

e

3M Facility Contact

3M Telephone Number

6/2-77/?- 76?/; C

3M Project Number

1.0 - 1^0 ?
3M Department Number

QZZ2-
Lab RequestFTemplate Number

Kv foru/

bampled By/Print) Lo\jie Contractor 1

^’bST t t L Number Containers 
of each

To
ta

l C
on

ta
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er
s 

of
 E

ac
h I

te
m

Samples Split See Attachment
Sampler Smn^re v / [ Date II ko t Preserveitives Comments
Itedh

#
' Sample /]

Description^^ Date Time Matrix §
Z

m
0
zX aCM

X

X

az 1 Is r»S^
1 (/ ■ ^ " wkk^ ///r lot 1 / (

0
2 \\'6"- 12" //ZC> y 1 M3^3 ^
3 1? • ^ " c>?5o ,/ 14 )7 -■ 17 " ^^5T /

1 M5t 545 y 1 4-<?
6 15 / " £>‘?4o y 1
7 • 2.5' too^ y (
8 firIjP <5- loo r y 19 M 5-' *

/Dio y 110 £?uj) /4 - s' \ / 1010 V / /
1 -5?----------------------------------

11

12

13

Item#

/ /O
Relinquished By/Affiliation

usf ^ f jf
Time Date

I>h4
Shipped Via

fk -
Received By/Affiliation

-r- (
/

l i;.Sl l\iijO - UlUjM.UOl

Time

^2^
Date

/:x ' f

See Reverse Side For Instructions
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• I 
Chain o( dy Record 

3M RequestM T f /JS K / M :J I( ~ 

3M Environmental Laboratory 2681 3M Project Lead ,. 
Form 35176 - PWO RR Ro 6 -,J e- ~ (A .. 3M Facil ity 

( oYJovv. 
3M Projec1 Title 

3M Project Number 3fv1 1-0 - 1?/o 3 Address 
3M Facility Contact 

3M Department Number Pa+ 5~ellev 02-zz.. 
I 

City, State, Zip Code 
3M Telephone Number 

Lab RequesVT em plate Number 

6(2 -178- 706 > ~ R., (,J"W 

I 
SamJ;rr) 

Contractor I Number Containers 
□ Samples Split See Attachment L o we "" bfy c; f L U) rusT € of each 

... 
41> f 
C 

I Sar~zz:e j ~ ~--JL 
Date Preservatives ·- E Comments I II /3o /q4 s 41> 

C .. o-----t- r-u'lUf , .., u .c ltetti 1

' 

r <'> 

61 :c u Sample l/ 41> 0 - cu Da'te Time Matrix C 0 
~ Sw 

L t< b K_Rn-,, -e 5 T 
# Description 0 z "' cu o-z :c :c z ... 0 
1 I I : {, 11 11/Joh4 111, Soi I / I M~t.4J 
2 I/ : B II - I 2 ,, II z v / I M 3~ 3 a, 

V 

I 
3 12 .' " II cY/50 j M°3b40 ! ) 7 _· 8 // - I 2 I I 01sr / M~b3~ I 4 

I 

I 
5 /, .' ' II 0'135 ii I M~t, 4-o 
6 13 : f} ' 1 ~ /L 

11 

O'l4o / ~ 

I yvt 3l, 3 "I 
7 11: 2.s 1 

/00\ ✓ I 
8 f u- lJ 17w 11 S - { 

toot; ✓ I /'t :7,'> 
I 
i I --1 : , I ' ./ .-

I I 
9 

/Dlo 
10 f;-tf J D" ,) b - I 4 : S ' \i/ /0(0 

,v / I .... V I I 

I 11 
I 

I 12 
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I 13 
I 

i 
Item# R~linquished By/Affiliation Time Date Shipped Via ~!ceived By/Affili~tion Time Date I 

' I I tu JI ~L;- I f us1 r 1 I l',0() ll I /14 ;::-('d t:1: ...:::::: ;._~ ~~~--r ./. - ~ /JcJ:2-./') / J_/J-/94 , 

() ' , 
~ < .r r ,~ I , I c-

/ 

I 

I l •• ::-.t t•.,~i.: L)11t)ll.lh.ll 

See Reverse Side For Instructions 
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Sampler Siflti^re 77'

1

3

/ Sample /I 
Descripti(Wi

^ I U “
-II- ^ 

4?'^”

uk^hA - ///?^/44
Date Time

[2^0

(z4^

Matrix

t /

Preservatives

t/

y

i g

<s i2 
^-S

Comments

U\,
M3^4o t
M3634

3M Facility ^ ------------ --------------------------------------------------------------------------------------

3K Co'(io\/cK
pProjectTttte--------------------------------------- ---------------------------------- -------------- r <a c<

3M Project Number

2o-l^o^
3M Facility Contact ------------------------------------------------- --------

P«+ 3M Department Number

O 2 ? "2L

Sampled By^riqt) ' ' I Contractor----------------------:--------------------

3M Telephone Number
Lab RequesVTemplate Number

3^ 6-t^ ( otJ

Chain of 'c^^dy Record

3M Environmentai Laboratory

Form 35176 - PWO t2682
3M Requester

3M Project Lead

/jSH /iHlK
t I exfxM * •

12 '

43; U"
1\'^ L“
71 ' ' /2
ir-M>U Dupg- 7/. /z '

n/z.7/?4

l(/3c/^4

|/4o
U>2.0

IL^^
i4*50

Nl/

y
y
y
y
y
/

MB44o
M3t3 ^
M344c?
M1414
M364o

M343^
I

item #

M
Relinquished By/Affiliation Time

1600
Date

uJVm
Shipped Via

(^eJk )r
Received^y/Afflliation

'Y/7PZ//i

Time

• ■ijFtv^ iiuinpies lijoi H«iijo - Oiiijndlur

Date

See Reverse Side For Instructions

I 
I Chain o( 3M Requester 

1 p 1 dy Record l 

2682 MT t: / :S 5 r-1 I 1'11 K I 3M Environmental Laboratory 1 3M Project Lead 
0 i RR (<':ub;d fu~ ... I 

Fonn 35176 - PWO 

3M Facility 

CarJtJv(,,,_ 
3M Project TIiie 

3M Project Number 3M 2o - ,qo3 Address 
3M Facility Contact 

5helle✓ 
3M Department Number Pat 022-z. ' City, State, Zip Code 

3M Telephone Number 
Lab Request/Template Number I>, I z..- 77 B ,.. 7 o '3 <" ~ ~(uW 

I SamJ~Br.t 
Contractor 

Number Containers □ l i) w eM ~ '1 f 
..,... 

Ill Samples Split See Attachment /ZUS1' i J_ of each 
... 
QI I 

.5 E Sampler sz:rre 
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2 ~ / ~ 8 Ir _ I }. 11 12 4 S' ./ I f,113031 
3 42:t" 1130 ✓ I M 3f,4o I 4--2 .' 8' '...-1z. II 1140 / ~-3b3 '1 j 4 V . I 
5 ~ 3 ', 6 / I -· 11/2--1h4 /{, 2.D ✓ I M 3/o4o 
6 4 3 ,' f) I/ - j 2.- II i Jl 2-t; ✓ ' I M 3b34 
7 7 I ~ {, I/ 11 /3'/ci 4 t4So ✓ I (\t~ ~{it 0 
8 11 ~ B 11 
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9 (if/ J' Du 17 £3- 71 ~ fj 

1
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.... I ~ 1 
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10 

l 11 
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! 
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l 13 
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j 
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I 0 I I 
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l 

i 
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See Reverse Side For Instructions I 
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Chain of d^p^dy Rec
3M Environmental Laboratory
Form 35176-PWO

3M Requester

3M Project Lead

3M Facility
3M Project Title

3M Project Number
Address

3M Facility Contact
3M Department Number

City, State. Zip Code
3M Telephone Number

Lab Request/Template Number

tmoled Bv ^rint) Contractor
Number Containers 

of each Samples Split See Attachment
Preservatives Comments

Matrix

M51; 3'*- fZ

Item# Relinquished By/Affiliation Shipped Via Reived By/Affiliation

lyii I4il As. I uil.j-ull) Itig buinplo u:.! Pa.jo • Onynaloi See Reverse Side For Instructions

,_ - - I 
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3M Requester / /, ' 
Chain of dy Record 

2683 MTe- -7 5+-f f\A:JK 3M Environmental Laboratory 
3M Project Lead , 

• Form 35176 - PWO RK Kob~d<->av\. ,I 3M Facility 

{'0-fjOVt,J. 
3M Project litle 
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3M Facility Contact 

5hP!lw 
3M Department Number 
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Chain of (^Brody Record
3M Environmental Laboratory 02684

Form 35176 -PWO

3M Requester rMTfc /o ^-H /tUTK ^
3M Project Lead *
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e

(A
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3M Project Number
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/?KST ^ f Number Containers 
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Samples Split See Attachment
Sampler ^nrfure 4 / Date .

H 30 Hi
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iz I sT
z I §
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Description^ Date Time Matrix
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See Reverse Side For instructions
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tt2684 -- I 
Chain of dy Record 3

M Re~:rr ~ / j 5 {4 / tv\J" K " 
3M Environmental Laboratory 

3M Project Lead 
" Fonn 35176 · PWO KK R.o b·,J e A v\ , t. 

I 3M Facility 

Co.,,Jovo.. 
3M Project Tille 3M Project Number 

31"\ zo,... 110 3, j 
Address 3M Facility Contact 

5 hel/e,y, 
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fj _ Lab Request/Template Number 

I 7oe, s-- Sa Fse I c,-0-
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ENVIRONMENTAL LABORATORY 

SOIL WATER CONTENT
PERCENTAGE OF WATER IN THE SAMPLE ON A DRY-MASS BASIS

Gardner, Walter. 1986. Water Content, p. 493-544. In Arnold Klute (Ed.). Methods of Soil Analysis,
Part 1. Physical and Mineralogical Methods. Agronomy Monograph No. 9 (2nd Edition).

% Water Content =/Weight of Wet Soil - Weight of Dry Soil\ x 100 
' Weight of Dry Soil /

SAMPLE DESCRIPTION Wet Soil g (air-dried) Dry Soil g (oven -dried) NET LOSS g 1•45.?^iq 4?s.nnn
C-4- 4 1. 4V,?^\l 0.44?* n .81
ll .44. rt ..S2-1 o.qi
12- 4 44.\00 44.TIO 0.14
ts 4o. I0*i 0 .,*4’^
2^1 {f .4:Ur A . 24*?r 0 . Ltf

7J2~ ■7 4 1 ..<TI4 41. \ 0^1 rt A04 O.Q8
7-f, 4S.<=l0n 0, ,^n?T

<=\ 4o.(/;75^ 40, i47 \.2_l
4-X ,^00 42-110 0 0 , Z.OO 0.4??

Ho |\ 4n, 0K<r o.SU?^ \.42^
\? 41.4.44 41 .17^^ 4.4Z-Sr n.80

3Z. 4Z..4.2^4 42.ZJZ- 0 , ?S2-2, 0.1L?
14 4l. 404.4:3 I , 04

41 14 42^^00 4 2..C2M- 0 . \ (j? (/> O..S.C,

4/ Ur 4-?)..<;\\ n. \,08

n .2^8. i<s.q 52.*-f .T7(^ 0. \.o \
.^1 Ifi 40,;:^?? 4o.rY=l7- 0. 2.\(<? 0.44
*S2_ ,4C|,ono A , n.<?;£o
I/I ?0 0.4U l .1Z_
t/7- 71 4-'^. i/un 4'-?. \q 1 6 .<-(0^ o.qci
(>Z. 77 4 4n.f/2?i /A .q.sn 7 ..22.<|-

?'^ 44,r>4.‘^ A .770 O.40,
2.4 45r.*42_ 48.0S1 0 .41/51 r^.K

\j>(s 74 SZ--48.:S 0 . \. in
1/4 2ir l"4l ,44 A. 414: (0.11/5

analVs?^^^^P2^^
DATE:

ENVIRONMENTAL LABORATORY 

SOIL WATER CONTENT 
PERCENTAGE OF WATER IN THE SAMPLE ON A DRY-MASS BASIS 

Gardner, Walter. 1986. Water Content. p. 493-544. in Arnold Klute (Ed.}. Methods of Soil Analysis, 
Part 1. Physical and Mineralogical Methods. Agronomy Monograph No. 9 (2nd Edition}. 

% Water Content = (weight of Wet Soil - Weight of Dry Soil) x 100 
Weight of Dry Soil 

SAMPLE DESCRIPTION 



ENVIRONMENTAL LABORATORY 

SOIL WATER CONTENT
PERCENTAGE OF WATER IN THE SAMPLE ON A DRY-MASS BASIS

Gardner, Walter. 1986. Water Content, p. 493-544. In Arnold Klute (Ed.). Methods of Soil Analysis,
Part 1. Physical and Mineralogical Methods. Agronomy Monograph No. 9 (2nd Edition).

% Water Content = /Weight of Wet Soil - Weight of Dry Soil 
^ Weight of Dry Soil

!) 100

SAMPLE DESCRIPTION Wet Soil g (air-dried) Dry Soil g (oven -dried) NET LOSS g %
‘=59.7 7 n ,S^,'2*sn <0. ,«.9r)

1 Vr.iwr^^j---------------
2.5? ul. IoKkTSK^ f). .47/515 0.7/7(0

'll 79 AePZ. ,9n. O.ZA3, n.ST.
151 ■44, n I n 44^4-9 n . 11/7,4 n.47
^z. /^l 4'I.SII 49,<.11 n . /^/n n,ps-

7n0 44.910 A) / 0.90
92. ;z,2. 49.094 0, ZY/ n^ss
9A .4"0, 0.^9^ <Pt .'I/^y n.Z^2>
94 Sv-S 40/ 2*)/,4 /^,2A2^ y'i.AS:
«?<; .4.2 / n, .2.79 o,sz-
Oily pn ,4.2.. SOO . <T2. oi.-/;? AT. r2J42- n .sp
q*1 pp /7 , 2A/9 /T.sn

d,'i-K
•49Ty9n^ yj. 2A/C/

Pin ^41 t9 r /C/ S“

101 I/O. raJ^ n.^A
jOZ- /y/y. 9K0 O. SJtl /7.4-9
10.'*5 4" A /yj .fy^O^ O, ZO-T a rPyf
\IA -<6? /^.52-.'7y^> /7, -Asa /},sV
\77^ -4./^ O .PALS* /J<S7
12.^ 4-7 /aA/<f-'70 O . PS/y
\i4 AK fyf, SSL/ (7.9n

4.9 ^y<. /A2. /7/ c^2_ /i.r^n
12iz> ,<50 KS/OOr) /).3~rn n. <9
12.'7 .<,1 . sry,,tPAO
12?=5 ,<;2. .<r.=S.5/^4 aO/ZT^ /I ,P7 _

ANALYST : 12/-4 -

date;-^^3 7
T

1

ENVIRONMENTAL LABORATORY 

SOIL WATER CONTENT 
PERCENTAGE OF WATER IN THE SAMPLE ON A DRY-MASS BASIS 

Gardner, Walter. 1986. Water Content. p. 493-544. In Arnold Klute (Ed.). Methods of Soil Analysis, 

Part 1. Physical and Mineralogical Methods. Agronomy Monograph No. 9 (2nd Edition). 

% Water Content = ~Weight of Wet Soil - Weight of Dry Soil\ x 
Weight of Dry Soil "") 

100 

SAMPLE DESCRIPTION Wet Soll g (air-dried) 

ANALYST: ~:-&x 
DATr;'. .3 J 

7 



ENVIRONMENTAL LABORATORY 

SOIL WATER CONTENT
PERCENTAGE OF WATER IN THE SAMPLE ON A DRY-MASS BASIS

Gardner, Walter. 1986. Water Content, p. 493-544. In Arnold Klute (Ed.). Methods of Soil Analysis,
Part 1. Physical and Mineralogical Methods. Agronomy Monograph No. 9 (2nd Edition).

% Water Content Weight of Wet Soil - Weight of Drv Soil) x 100 
Weight of Dry Soil ^

SAMPLE DESCRIPTION Wet Soil g (air-dried) Dry Soil g (oven -dried) NET LOSS g y.
-4q. \'1la . DR 3 O.OQJ^ tz. /r

•4*4,10 o.n'7^ /!./,<

14- /«<. 1
7*1 (*S(7 ,S^. Z-4.3 D.Z/a

^*7 qai 1///0
(plO o,n*7
qii -4!9. 4/-r

<?1Z 4^. \c\j^ (7.//0 11.2^2-.

\p\ d.O't^ C, ]=^
1^ If? Ij>1. OLtft/j d>/>. -f/xA o ,(^>o<}^
zn ((^ ,s<4.ono /a 44

,<s^. 2n<f O .Ml a.
hin n./<
<?\i 05^.3 Ot/yt.’f l7.Z<f‘

i/1 .*=^I^.Zc»n 109, 0. n4?. iJ.i(..,
-n.diYA? /.!>/

4.*4. 2.^ 1 n.LTri

1 'Id .«Cl. n, .^;r/ TJ.'l/r
r > ' f aft 11 L>^ o.^)< n,<:i

*17 O.ZJ*7 /o.pirf
<f-^. 0*1 (a l.o)

*1 'cj r,^rK -ftl ^1
.DlJ): rn- 16

C.7 'lip P-i^,r4o a,n
11 rj./^

(LZ 1^ n.{?s

DATE: J h

ENVIRONMENTAL LABORATORY 

SOIL WATER CONTENT 
PERCENTAGE OF WATER IN THE SAMPLE ON A DRY-MASS BASIS 

Gardner, Walter. 1986. Water Content. p. 493-544. in Arnold Klute (Ed.). Methods of Soil Analysis, 
Part 1. Physical and Mineralogical Methods. Agronomy Monograph No. 9 (2nd Edition). 

% Water Content = (Weight of Wet Soil - Weight of Dry Soil ) x 
Weight of Dry Soil 

SAMPLE DESCRIPTION Wet Soll g (air-dried) 

100 



ENVIRONMENTAL LABORATORY

SOIL pH and LIME REQUIREMENT(LR)

McLean, E. 0.1982. Soil pH and Lime Requirement, p. 199-224. In A. L. Page, R. H. Miller & D. R. Keeney (Eds.) 
Methods of Soil Analysis, Part 2. Chemical and Microbiological Properties,
Agronomy Monograph No. 9 (2nd Edition).

2.00 mm air-dried soil used.

Soil - to - Millipore Milli-Q™ Water Ratio 1:1,10 g plus 10 mL.
For LR, SMP single-buffer method used. Soil - to - SMP Buffer Ratio 1:2,10 g plus 20 mL.

SAMPLE DESCRIPTION pHw (pH In water) pHs(pH in0.01MCaCI2) Soil-Buffer pH LR (T/A)

- \ ‘1. 7. ATha/T^
2. /^.l 1 .s. crq i,n ArnATP^.

'/l/f^/tA/P-
< 1.11

------ A/hA/R
l/y '1. l4 fyoAlR
*1 A/0AJ(R

Ip A/z? A/OA/R
q //OA/R
\n 'i.zn IkfcAfR
II lo.Z^ ‘1.1 ATOA/E
iz “1.^. UOA/R
la !p^\ A/C/A/E
KJ n.a AfOA/E
IS AARA/E
lu 'T.ori .— 'aTaja/r

■

n *7,0^ f«.S4 A/OA/E.
15? w.li *1 a/ha/R
iq '7. a/A)A/F^
9n /p.q4 A/oaJR
Zl A/OA/E
7Z. "1.41 *7.iq A/ha/E.
za A/oa/E

laAo A/nA/R
i.n^ 'i.rsZ. A/nA/P.

•7lo "1.1 A/CJA/R

ANALYST?"
DATE: Z/Y/f.S'
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ENVIRONMENTAL LABORATORY 

SOIL pH and LIME REOUIREMENT(LR) 

McLean, E. 0 . 1982. Soil pH and Lime Requirement. p. 199-224. In A. L. Page, R.H. Miller & D.R. Keeney (Eds.) 

Methods of Soil Analysis, Part 2. Chemical and Microbiological Properties, 

Agronomy Monograph No. 9 (2nd Edition). 

2.00 mm air-dried soil used. 

Soil - to - Millipore Milli-Q™ Water Ratio 1: 1, 1 O g plus 1 O ml. 

For LR, SMP single-buffer method used, Soil - to - SMP Buffer Ratio 1 :2, 1 0 g plus 20 ml. 

SAMPLE DESCRIPTION Soll-Buffer pH 

-

-

ANALY~ 
DATE: Z. 1.S 



ENVIRONMENTAL LABORATORY 

SOIL pH and LIME REQUIREMENT(LR)

McLean, E. 0.1982. Soil pH and Lime Requirement, p. 199-224. In A. L. Page, R. H. Miller & D. R. Keeney (Eds.) 
Methods of Soil Analysis, Part 2. Chemical and Microbiological Properties,
Agronomy Monograph No. 9 (2nd Edition).

2.00 mm air-dried soil used.

Soil - to - Miilipore Milli-Q™ Water Ratio 1 ;1,10 g plus 10 mL.
For LR, SMP single-buffer method used. Soil - to - SMP Buffer Ratio 1:2,10 g plus 20 mL.

ANAL
DATE: JZ^rf^<:

SAMPLE DESCRIPTION pHw (pH in water) pHs (pH in0.01MCaCI2) Soil-Buffer pH LR (T/A)

- 2T fo.XTi .X .MX- lo.q
.X..SI i„.q nThmif.

*1.1^ /o.qq —. K nk^F.
i/j \n M.n vviKir.
.s M.l

X2_ lo.qQ
X. iq KnKiP..
/«.9U

XX M 2.1 kfOfOF.
Xli9 M.Oft KJOk\^
.X'l M.z/:) KiOklt,

“/ 79! M.KL K/nkie
M.2J^ —. NTOME.

•4n M.A5; .—■ kTOkie
<( Ic.ZJF, M. \ KSTOKSE.-
<■7 In 77 S^CikSF-
-4X \p.Z^ ifl q k^nkiF.

l/5.4n I/3. XX '1.0 kShtk\e
X.72

______
.x.\

-41^ -4.Rn X.)
vX.nz_ lo.C.

s.qs U>.
_____X/-41 1/j.q k<rok\F.

F.. XX 5.6CI X.l

sr. I^.X X. I

ENVIRONMENTAL LABORATORY 

SOIL pH and LIME REQUIREMENT(LR) 

Mclean, E. 0. 1982. Soil pH and Lime Requirement. p. 199-224. In A. L. Page, R.H. Miller & D. R. Keeney (Eds.) 

Methods of Soil Analysis, Part 2. Chemical and Microbiological Properties, 

Agronomy Monograph No. 9 (2nd Edition). 

2.00 mm air-dried soil used. 

Soil - to - Millipore Milli-Q™ Water Ratio 1 :1 , 1 0 g plus 1 0 ml. 

For LR, SMP single-buffer method used, Soil - to - SMP Buffer Ratio 1 :2, 1 0 g plus 20 ml. 

SAMPLE DESCRIPTION pHs (pH In 0.01 M CaCl2) Soil-Buffer pH 

-
-

ANAL~ 
D;;/&/5 



ENVIRONMENTAL LABORATORY 

SOIL pH and LIME REQUIREMENT(LR)

McLean, E. 0.1982. Soil pH and Lime Requirement, p. 199-224. In A. L. Page, R. H. Miller & D. R. Keeney (Eds.) 
Methods of Soil Analysis, Part 2. Chemical and Microbiological Properties,
Agronomy Monograph No. 9 (2nd Edition).

2.00 mm air-dried soil used.

Soil - to - Millipore Milli-QT“ Water Ratio 1:1,10 g plus 10 mL.
For LR, SMP single-buffer method used. Soil - to - SMP Buffer Ratio 1:2,10 g plus 20 mL

SAMPLE DESCRIPTION pHw (pH In water) pHs(pH inO.OIM CaCI2) Soil-Buffer pH LR (T/A)

4;,qf? Jk*

<
0.00 -if

A.Cll q.'in

1/9. Aft !ft.4q

Ion *1.11 je
(ol ^.^'1 r*:

L>2~ .•^.QQ 5.'14
t^2> u.n -•N.fil •9kr
fXl .q.'ift
b<^
l£>U> '1.05^ Mr

'l.'ftZ. H.4-4
1^9, o.?s4 ‘1.\ AIOA/P
Irfi 'l.^a 'i.n a/omE
'10 'i.nq o.q'i A/OME
'll 1.Z*^ ------ aJokje
"T2_ L/.^B <

nft S/ft4 -*<
Lp. 14 Tl_____ AJOMf.

b. 11 'i.n
*1(o .4.?>4
‘I'I 0,04 4,(R 4e

b.Z\ 4.1^ iK

ANALTO
DATE: // ^

r / '

driiip 3-ncl 3'deep savHnIcs.'TViei 
1; e -
apjpilcah^e. po\\
sample:^ a+4h<f:pe. dec4Vc>. 
-AL^ 1 irc\\jdai a)r<z ^

ENVIRONMENTAL LABO RA TORY 

SOIL pH and LIME REQUIREMENT(LR) 

McLean, E. 0 . 1982. Soil pH and Lime Requirement. p. 199-224. In A. L. Page, R. H. Miller & D. R. Keeney (Eds.) 

Methods of Soil Analysis, Part 2. Chemical and Microbiological Properties, 

Agronomy Monograph No. 9 (2nd Edition). 

2.00 mm air-dried soil used. 

Soil - to - Millipore Milli-Q™ Water Ratio 1 :1, 1 O g plus 1 o ml. 

For LR, SMP single-buffer method used, Soil - to - SMP Buffer Ratio 1 :2, 10 g plus 20 ml. 

SAMPLE DESCRIPTION pHw (pH In water) pHs (pH In 0.01 M CaCl2) Soil-Buffer pH LR (T/A) 

tv'\~I.IJ,~9 - -~-'l ~.948 A,'Z,.:z... ~ 

,,-4 ln.C~ .~.,~ ~ 

c;.~ (p.~,::;;. ~.oo ~ 

t:J,, c.. .al ,<.,'10 * c;--r lo,o<+ ~IA * 
~~ 111 f)R ~.-<t.G * 59 ~-~~ /,, ~<I- -+ 
loo i ll In.~ ~ 

fol (D ':.C.2 e::...~'1 * ( ,,z. -~-qQ 5,~<l ~ 

'"3 lg,? I _,.~, ~ 

lA ~-<lA -~.'1'3 ~ 

~:i; LP,?iZ~ L, ~~ .;t 

( nu., '1.(')C:::.. [g.~ * 
ln'1 '1.~l '1.<1-~ ~ 

l,P, lt?,<11,, tn.~-4. '1 . \ J.J..DAJ.P 
lnY '1 ';1.J n 1-11'1 - JV/JAi£ 
'10 '1.0C\ l.,,C,'1 - NON~ 
'11 '1 .--<t--4 .--i ?~ - No~ 
~? v,-4B ln ~L. ~ 

'1-Z.. l, (")0 s.~-4 -i< 

~ ~.(pl_ (__p, I~ ._, l AlrJI\JJ; 

'1< ~II\ ~-~9 '1 c'\ tJ(')M~ 

1ln ~.q91 ~ :::i,<i ~ 

'1~ LP,04 ,c;.,~ ~ 

18 lo. 2 \ ~.-pz, ~ 

ANA~ 
D~ ,/9S 



ENVIRONMENTAL LABORATORY 

SOLUBLE SALTS BY ELECTRICAL CONDUCTIVITY

Rhoades, J. D. 1982. Soluble Salts, p. 167-179. In A. L. Page, R. H. Miller & D. R. Keeney (Eds.)
Methods of Soil Analysis, Part 2. Chemical and Microbiological Properties, 
Agronomy Monograph No. 9 (2nd Edition).

Extracts prepared using 2.00 mm air-dried soil. Soil - to - Water Ratio 1:5,
20 g soil plus 100 mL Millipore Milli-Q™ water; dilution factor of 5*.

Determination of Cell Constant:
C = (0.001412) [1 +(0.0191 (t-25))l 1/Kkcl
Where : K kcl = measured resistance, ohms; t = observed temperature, ®C 
K kcl = ohms, t = 2.SQ_____°C, C = 1,00
IX r\wi — {jt • »«■»!*-»» • — — I — ■ ■ ^Standard Solution Used: (lln^mpure. BrAnrI O.Qlh M V(Ci 

Conductivity Calculations: ^

K = ( Km) (C)/1 + 0.0191 (t-25)
Where: K = Conductivity, pmhos/cm; Km = measured conductivity, pmhos/cm at t ° C

SAMPLE DESCRIPTION t, »C Km K x5* mmhos/cm

- 1 qxP) 0.4*1
2 s.n ‘i.ft.n nxr> .^ft O.ft'l

7 S.fO 2.1ft 2Jft icnft l.OP
•4 2 «5.0 2*0) 220 UftO 1. l.ft
,«S 2-S.O 241 241 i2nft 1.2 1
L> 2_,s. n 2 2 2 227 iim 1. 1 1
‘I z^.o ^Ifi ft IP, IftQO l.ftP
ft 2ft o 7ft<t 7 ft<L IZ'IO l.Z'l
ft 2 ft.rO
in 2.ft n lK/3 Mlo ftPO 0..ftP)
II 2ft. n 2 11/9 2_1I/3 lOPO 1.0ft
12 2.ft. ft .ftl.Z .ftl.Z- 2..ftL9 O.ZI/7
!.■*>

2ft. n /oz.q .ftKt.ft

KL 2,ft.O ^"1.1 Z.ftft.ft o.^
IS 2ft. n .ft't.o .ft-|.f) ZPft O.ZA
11/3 2ft.n 242/ 0.24
Ift 7 ft. O ftZ. z_ ft9 .2, Z.f/31 0 71/3

Ifi 2.ft. n 12LI 171 (/30ft O.Lol

IR 2,ft O Z-IZ. 212- 101/30 i.ni/.
20 2ft.f!) lOU lOf/3 .ftiftn
2J 2 ft 0 iqz_ iqz- qi/50 (*).qi/7
77 2_ft n 119^ UP .ftPO o.?fi

2.ft, O ii?ft UP ftPO o,ft9
2.ft n n'l.z. 5PI/3 o.?fl

7S 2-ft.O 1 ftl/9 lft//3 hPO O.'lft
21/3 7ft,. O 2<lP.ft 0.2ft
2^1 2^.0 2.Lo(/7 o.zjn

ANALYST^

DATE:• 

ENVIRONMENTAL LABORATORY 

SOLUBLE SALTS BY ELECTRICAL CONDUCTIVITY 

Rhoades, J. D. 1982. Soluble Salts. p. 167-179. In A. L. Page, R. H. Miller & D. R. Keeney (Eds.) 

Methods of Soil Analysis, Part 2. Chemical and Microbiological Properties, 

Agronomy Monograph No. 9 (2nd Edition). 

Extracts prepared using 2.00 mm air-dried soil. Soil - to - W:?.ter Ratio 1 :5, 

20 g soil plus 100 ml Millipore Milli-QTM water; dilution factor of 5*. 

Determination of Cell Constant: 
C = (0.001412) [ 1 + ( 0.0191 (t - 25))] 1 / K kcl 

Where : K kcl = measured resistance, ohms; t = observed temperature, °C 

K kcl = O,oaL-4:IL ohms, t = 2..5,0 °C, C = LOO 

Standard Solution Used: Ch:P:YlfX1rG: .Brand 0,010 H \c(Cl Lat<\'1Q<l.z.8 
Conductivity Calculations: ~ '1 /z_z_/qS 

K = ( Km ) ( C ) / 1 + 0.0191 ( t - 25 ) 

Where: K = Conductivity, µmhos/cm; Km = measured conductivity, µmhos/cm at t ° C 

SAMPLE DESCRIPTION Km K X 5* mmhos/cm 

ANALYS_~ 
DATE: q_,5: 



ENVIRONMENTAL LABORATORY

SOLUBLE SALTS BY ELECTRICAL CONDUCTIVITY

Rhoades, J. D. 1982. Soluble Salts, p. 167-179. In A. L. Page, R. H. Miller & D. R. Keeney (Eds.)
Methods of Soil Analysis, Part 2. Chemical and Microbiological Properties,
Agronomy Monograph No. 9 (2nd Edition).

Extracts prepared using 2.00 mm air-dried soil. Soil - to - Water Ratio 1:5,
20 g soil plus 100 mL Millipore Milli-Q™ water; dilution factor of 5*.

Determination of Cell Constant:
C = (0.001412) [ 1 + ( 0.0191 (t - 25)) ] 1 / K kcl
Where : K kcl = measured resistance, ohms; t = observed temperature, °C 
K kd = ohms. t= °C. C= hQ(l
Standard Solution Used: b. Ol OM

Conductivity Calculations:
K = (Km) (C)/1 +0.0191 (t-25)
Where: K = Conductivity, pmhos/cm; Km = measured conductivity, nmhos/cm at t “ C

SAMPLE DESCRIPTION t, °c Km K X5* mmhos/cm

7 PS 2S.D r).\P
ZR 25..0 tnfs 1CP> .s<n n.FA

2S.n 10^ inci ,s<.s
2^ 0 xz.Ci n.n
2A.n qz.s Ah>z..<:
2<.0 us IK SM.S n.
2 AD

,5^<: 7 <:.n \ \nln 1 R?n
2(flri ?i/7n i.sn

2<^.D IQR i A.QR
if/on UaO floo o.qn

'2_<.n ISS
AO 7< o \nA in<- SZO

?c D .Srsn Fon _Qil5_
^c.n '1R1 "iR.i .SQO.S ri.xq
yd D ipsi n.qi

AA 2d.O n<^ n.<pn
AA TJiA Kzn
•AXa yd.n i.SS i.s-s------------------------------^

2d.n uq IIQ ,sqs
2d.n \9>n ^on
?d.D ZSl 7.si izss l. ZLs
2.d n i.sn isn 'rq.s

,*=Sl n VPSS Ut?S ctlS n.Q2_
0.'^

zs.o iq>7.s n.ips
z^.O \A.<r\ K.^ "1^ n.0'1

ANALYST: 
DATE:
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ENVIRONMENT AL LABORATORY 

SOLUBLE SALTS BY ELECTRICAL CONDUCTIVITY 

Rhoades, J. D. 1982. Soluble Salts. p. 167-179. In A. L. Page, R. H. Miller & D. R. Keeney (Eds.) 

Methods of Soil Analysis, Part 2. Chemical and Microbiological Properties, 

Agronomy Monograph No. 9 (2nd Edition). 

Extracts prepared using 2.00 mm air-dried soil. Soil - to - Water Ratio 1 :5, 

20 g soil plus 100 ml Millipore Milli-O™ water; dilution factor of 5*. 

Determination of Cell Constant: 
C = (0.001412) [ 1 + ( 0.0191 (t- 25))] 1 / K kcl 

Where : K kcl = measured resistance , ohms; t = observed temperature, °C 

K kcl = O,aJrltl., ohms, t = 25 ,0 °C, C = /, 00 
Standard Solution Used: C11Ct11fXJY'.'t' Beane\ 0, 01OH t:')C l L..at ~904Z.8 

Conductivity Calculations: ~ i I 2.2-/qS 

K = (Km) ( C) / 1 + 0.0191 ( t - 25) 

Where: K = Conductivity, µmhos/cm; Km = measured conductivity, µmhos/cm at t ° C 

SAMPLE DESCRIPTION Km K mmhos/cm 

2.5 0 

ANALYS~ DAT::z..ps 



ENVIRONMENTAL LABORATORY

SOLUBLE SALTS BY ELECTRICAL CONDUCTIVITY

Rhoades. J. D. 1982. Soluble Salts, p. 167-179. In A. L. Page. R. H. Miller & D. R. Keeney (Eds.)
Methods of Soil Analysis, Part 2. Chemical and Microbiological Properties, 
Agronomy Monograph No. 9 (2nd Edition).

Extracts prepared using 2.00 mm air-dried soil. Soil - to - Water Ratio 1:5,
20 g soil plus 100 mL Millipore Milli-Q™ water; dilution factor of 5*.

Determination of Ceil Constant:
C =(0.001412) [ 1 +(0.0191 (t-25))] 1/Kkcl
Where : K kcl = measured resistance, ohms; t = observed temperature, °C
K kd = a.OOM/2.ohms. t= °C. C= 1.00____
Standard Solution Used; 0y\f\r\nir4> Sy^ylrl 0.01Q M 
alculations: ^Conductivity Calculations
K = (Km)(C)/1 +0.0191 (t-25) 
Where: K = Conductivity, pmhos/cm; Km : measured conductivity, pmhos/cm at t ^ C

SAMPLE DESCRIPTION t, °C Km K X5* mmhos/cm

.S.'S 2.‘=*.n h4.n 4*in 0.9*7
7.C..D 494 0.49

7n.4 7n.4 101.5 n. in
7.c;.n '=94.0 no__ n.i-l

z.«; ^ 7 0,=9.,4 n.m
loT) 5/fl.r) ‘9/fl.n 7_pn o.2i=^
lo\ 2Z.4 77 .4 1 IZ O. 11
U7 7-<.n |.y)__ 1^.40

7j=;.o 44.n *14.0 .4*10 0.9*1
2 <.n l.4.f> -IQ 0. 0P\

ln<, 7<.n 4-7 4-Z.4 2\7 Q.4.1
2..c..n .^.■4 “=94 .*1 l-fX.4 0.1*1

Izfl 0 ,‘9.4.0 ‘94.0 ?.*1.9 n.7f^
l<^ 7C.n T.l'l 1D?95; \i3q

7<.n im 2Lon in?^5^ 1.0<^
'in \&?\ lOR .440 n.E4
'll 2-<.n izq \ZQ (<944 n.la*9

7*^ n '14.1 -19.1 ■59*1 .<.«9 0.-9R
•I*! 7 c; n o.lzjtz?

*14 7<.n qz,.n 4{.9e; n.4*i
7 <^.n '1.9.4 '1.'9.4 .■91/3*1 0.9*1

*11/! •9l/>.*1 lf^-9.*9 n. i Pi

-n n l^.'l r-4.*i 0.0*1
7<=>.rt 21.^ Z.1.3 10//3. 0.11

knf5T TV/vy'aW.*-.
r’rd'iK&tr) Ltt4- 74.9 qQ-9 ^q*9

ANALYsfr
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ENVIRONMENT AL LABO RA TORY 

SOLUBLE SALTS BY ELECTRICAL CONDUCTIVITY 

Rhoades, J. D. 1982. Soluble Salts. p. 167-179. In A. L. Page, R. H. Miller & D. R. Keeney (Eds.) 

Methods of Soil Analysis, Part 2. Chemical and Microbiological Properties, 

Agronomy Monograph No. 9 (2nd Edition) . 

Extracts prepared using 2.00 mm air-dried soil. Soil - to - Water Ratio 1 :5, 

20 g soil plus 100 ml Millipore Milli-Q™ water; dilution factor of 5*. 

Determination of Cell Constant: 
C = (0.001412) [ 1 + ( 0.0191 (t- 25))] 1 / K kcl 

Where : K kcl = measured resistance, ohms; t = observed temperature, 0 c 
K kcl = (),0011:12.-ohms, t = 26,0 °C, C = /.00 
Standard Solution Used: CbrmpAr::f Brattl O ,0 IO H ½-)CI L-o+~042.B 

Conductivity Calculations: Ex.p., /1 .. 2./'-IS 

K = ( Km ) ( C ) / 1 + 0.0191 ( t - 25 ) 

Where: K = Conductivity, µmhos/cm; Km= measured conductivity, µmhos/cm at t ° C 

SAMPLE DESCRIPTION Km K X 5" mmhos/cm 



7ENVIRONMENTAL LABORATORY

CATION EXCHANGE CAPACITY (CEC)
BY SODIUM SATURATION

Rhoades, J. D. 1982. Cation Exchange Capacity, p. 149-157. In A. L. Page, R. H. Miller & D. R. Keeney (Eds.) 
Methods of Soil Analysis, Part 2. Chemical and Microbiological Properties,
Agronomy Monograph No. 9 (2nd Edition).

Extracts prepared using 0.500 mm air-dried soil. Cation Exchange Capacity by Sodium Saturation; 
nrKxlification of method is as follows:
•ADSORPTION Batch equilibrium method (over-night) with 1.0 N NaOAc pH 8.2 as saturation solution. 
'WASHED Two washings with 2-Propanol.
'DESORPTION Batch equilibrium method (over-night) wHh 1 .ON NH40Ac pH 7.0 as extraction solution. 

CEC EQUATION; (0.1 Na ppm/23 / oven-dried wt. of soil g ) x 100 = meq/100 g soil

SAMPLE DESCRIPTION AIR-DRIED WT. g OVEN-DRIED WT. g mg Na / L meq /100 g soil

1 5.000 4 .q IKS

z. 5.oon ■4,q.5//5 7o5 i5,n
3 5.noo <i.q5i Z44 21.4

<^.nno 2LO,B

5 Fi.CDn 25S 22.tS
S,rTnn ?ln^ #5.5

'I 5,000 4.^ SI 400 j^.l
9 5oon 4.q.5T 2jpn
q 4,q.2A 251 Z0.5
In .S.A-iO 2jO.T
ll Scono AAZQ mft

5. ooO 220 IQ.S

i*. S*ooo 1*1.5 1.5. Z
14 5,000 4.q45? m 15,/^

5,oro (70) 10,4

5. GOO 5441,7 1*11 15,n

h S, COO 4.qso [11^ 1.4. U.
h? StOOO ISO 15,\
i«? R.non W 13.1

10 R.noiO 4.q4<i n4 15,5
2.1 .c, non 4,q.41 z<;5 7 7 4
“77 .5.000 7L4 2S.5

4,q7T 1(^*1 14, („
24 5.000 1^«

2.S 5 ono 4-‘^45 214 IK'S

ANALYST
DATE:
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ENVIRONMENTAL LABORATORY 

CATION EXCHANGE CAPACITY (CEC) 
BY SODIUM SATURATION 

Rhoades, J. D. 1982. Cation Exchange Capacity. p. 149-157. In A. L. Page, R.H. Miller & D.R. Keeney (Eds.) 

Methods of Soil Analysis, Part 2. Chemical and Microbiological Properties, 

Agronomy Monograph No. 9 {2nd Edition). 

Extracts prepared using 0.500 mm air-dried soil. Cation Exchange Capacity by Sodium Saturation; 

modification of method is as follows: 
*ADSORPTION Batch equilibrium method (over-night) with 1.0 N NaOAc pH 8.2 as saturation solution. 

*WASHED Two washings with 2-Propanol. 

*DESORPTION Batch equilibrium method (over-night) with 1.0N NH4OAc pH 7.0 as extraction solution. 

CEC EQUATION: ( 0.1 Na ppm/ 23 / oven-dried wt. of soil g) x 100 = meq/ 100 g soil 

SAMPLE DESCRIPTION soil 

ANALYST~: 
DATE: ....... ...,.........,_.,.........._ _____ _ 



ENVIRONMENTAL LABORATORY

CATION EXCHANGE CAPACITY (CEC)
BY SODIUM SATURATION

Rhoades, J. D. 1982. Cation Exchange Capacity, p. 149-157. In A. L. Page. R. H. Miller & D. R. Keeney (Eds.) 
Methods of Soil Analysis, Part 2. Chemical and Microbiological Properties,
Agronomy Monograph No. 9 (2nd Edition).

Extracts prepared using 0.500 mm air-dried soil. Cation Exchange Capacity by Sodium Saturation: 
modification of method is as follows:
‘ADSORPTION Batch equilibrium method (over-night) with 1.0 N NaOAc pH 8.2 as saturation solution. 
‘WASHED Two washings with 2-Propanol.
‘DESORPTION Batch equilibrium method (over-night) with 1.0N NH40Ac pH 7.0 as extraction solution. 

CEC EQUATION: (0.1 Na ppm/23/oven-dried wt. of soil g ) x 100 = meq/100 g soil

SAMPLE DESCRIPTION AIR-DRIED WT.g OVEN-DRIED WT. g mg Na / L meq/100 g soil
2L, 4.qi„2. 2nc: \?^.0

4.q tan iqo
x.noa 4.^70 7n(/9 15?<0

s.Don A.9nu> 24^1 27 . <■

\27 U.l

.^1 n ICO 4.7
StOftn lXf\ ZO. 1

nno ZXTi zjo.i
.S (^nr) znz Z*,.4

.S. rnrVi lf?q K.P..5

■y/5 5^1 (TOO 4.RT4 Z*,R 2L0.4
PST 5.(inO 2_-*,l
XV rind -4.CI74 2oq 1

,Si(T(Tn 4fl7(yj I'? p iq.-4
S. (V)o Z.1.7

<r[ /T. nnn Z-44 Zl,4
SiOnO znx 'Z-.4.P>

4.onO 4.^7 4 *>n*\ 2JoX

. drn 4.q«i 2.41., 2.1.4
4.=171 404 ZI-.7

Fi dCiTi 4.^71 24,n
^7 Fi.nnb .44 2L ZR .r>

S.om .42J« 24.4
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ENVIRONMENTAL LABORATORY 

CATION EXCHANGE CAPACITY (CEC) 
BY SODIUM SATURATION 

Rhoades, J. D. 1982. Cation Exchange Capacity. p . 149-157. In A. L. Page, R.H. Miller & D. R. Keeney (Eds.) 

Methods of Soil Analysis, Part 2. Chemical and Microbiological Properties, 

Agronomy Monograph No. 9 (2nd Edition). 

Extracts prepared using 0.500 mm air-dried soil. Cation Exchange Capacity by Sodium Saturation; 

modification of method is as follows: 

*ADSORPTION Batch equilibrium method (over-night) with 1.0 N NaOAc pH 8.2 as saturation solution. 

*WASHED Two washings with 2-Propanol. 

*DESORPTION Batch equilibrium method (over-night) with 1.0N NH4OAc pH 7.0 as extraction solution. 

CEC EQUATION: ( 0.1 Na ppm/ 23 / oven-dried wt. of soil g) x 100 = meq/ 100 g soil 

SAMPLE DESCRIPTION 
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- 2. i 

Sod i um ,i V z ~? ma I l sd l 0 .:: %c: ·: ·J 4 i ~ - .., -
-2. L. reo .L Sod i um cont.::. 2. "' J 5 2. :ng i 

rep 2 2 :::; d - um ::: o n::: 2 ;:, ,.j 7 2 :na : l 
rep : S ;; d l um :. :J n C 2. ,:, 5 04 mg I 

- 2. 2. 

So ,j i un:. "' '\." -- 4 -~ 3 :no : l sd 0 CGU %c. V Q JO 

re u l i; o C • um c. 'J nc: . ..:. 7 5 ) :ng I 

rep 2 s ::; d l um ::.one l :., 6 ·J 6 ma l 
I: t: C :: Q j : t: m :: C :,. !.::, l s 7 -; ,'.i mq i 1 

-2 3 

.Sod i um .3, ~ ·; :na s ,j ~- ~ \~••o C •; 0 -
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-2 <4

£ c dium

-25
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So dium 

ICFS 300ppm

I CPS 300ppm 
Go dium

-25

-26

-27

£ o dium

So dium

-28

-28

-29

-2 9

- 30

-30

-3 i

-3 1

S o dium

£ o dium

So dium

So dium

— 2 2
S c d:um

rep * G 0 d1um cone X 96 ., 0 7 ma / i
rep 2 S 0 dium cone i 9 9 . 0 6 ma 1
rep S 0 a 1um cone X 93 ,, 3 0 me t 1

a 7 i 9 7 .6i mq/X s a X . =56 %37

rep 1 S 0 d1um cone 2x4,, 43 ma / 1
rep 2 Sealum c c nc 2 X 3 . X 4 ma : i
rep 3 3 0 aium c 0 n c 2x4.. 3a nig / i

a V 2 1 4 .0 0 ma/i s a 0 . 74= %C7

rep S = dium cone 2 33 . 7 3 mg / i
rep 2 S 0 dium cone 2 9 7,. 1 3 mq / 1
rep 3 3 c dium cone 2 9 2 , 3 9 me /■ i

.a V 2 9 1 . X 6 ma/i S3 6 . 0=7 %C7

rep i Sealum cone 2 04,, 63 mg / i
rep 2 Sc d1um cone 20 3 . 53 ma / 1
rep 3 S 0 dium cone 2 05 , 3 9 mg / i

a V 204 .5 2 ma/x s d 0 . 9 3 5 Vo a 7

rep i S -a d 1 um cone 19 0. 0 7 mg / i
rep 2 S 0 dium c one X 90 ,. 52 ma / 1
rep 3 So d1um cone 190. 32 mg / 1

a V X 90 .4 7 ma/1 s a 0 . 3 7 9 Viav

rep i S 0 3 i um cone 206 . 64 mg / 1
rep 2 S o d1um cone 20 = . 6 7 ma /' I
rep 3 S 0 dium cone 2 04 . 43 mg / X

a V 205 . 5 9 mq/ i s d 1 . 0 3 1 Via 7

rep i Goalum cone 23 7 . 6 9 ma / X
rep 2 G 0 dium cone 25 4 , 4 2 ma / 1
rep 3 Go d1um cone 2 5 7 . 4 0 mg / i

a V 236 .50 me/i 9 a X . C 0 9 Vo a 7

rep i G 0 d1um cone X 26 . xG mg / 1
rep 2 3 o dium cone X 26 . 6C ma / i
rep 3 S 0 d X um cone 127 . 9 3 mg / 1

a V 126 . 9 0 ma/ i s d 0 . 9 3 5 Viev

rep X 5 0 d1um cone X 00 . 2 0 mg / ;
rep 2 S 0 dium cone 9 9 . 3 9 ma / i
r e 0 2 Goalum cone X 00 . 5 9 mg / i

a V X 00 .23 ma:i 3 a 0 . 2 4.2 Via 7

rep G 0 dium cone 2 2 9 . 40 me ,■ i
rep £ c dium e c n c 220 , 4 9 ma / I
rep 2 G.= a:um cone 220 / ^ mg 1

■a 7 2 i 0 21 ma•1 3 = / . 0 Vi. a 7

0 . 7 9

0.3 =

2.29

0.46

0.20

0.53

0 . 7 i

0 . 74

0.3 =

0 3 i

- ::. 4 re i:: ~ S~d : r.:m C O nc. ~ ~' ,5 w 7 :u;: . 
rep z S~d i u:n :::.e n:::. i :;; 1 ~· ~ :uq : l 
rep :: So d l "..!m CC r.c . ': 3 ::: (; -:r.c I . 

£:c d i um a. 'J l 9 7 e 1 mq I i sci l --6 U/; ~ 'J - -; ~' 

- ~5 r e :i Sod l um con e. :?. l 4 ~ :j ;r.q 

rep 2 Ge; d i urr. ccnc 2 l .;, l •i IT'. :J ./. 

rep 3 Sod i um :. o :1.c :?. l 4 3~ :ng i . 
-2 5 

Sod i um av 2 1 4 ·J 0 mo I i sd J 'i =: 'I, c. ·: 0 35 

. Cl'!: .JOOpom rep 5.:i d i urn :::.one 203 ': s :ng i . 
rep 2 Sc d i um :::enc ; ~· -; 

l ~ mq i l 
reo 3 Sc d i um c.:;nc 1 ': - .3 me; i i - ' z __(_,l,~-~ iCPS 300ppm ' 

Sod i um .3.v z 9 l l 6 mo i i sd 6 ;;, - 7 ri/u C '".T 2 2 :;; 41 
- 2 -S rep l Scd i um cone 2. •j c:j .53 mg i -

r ep 2 S c d i um :::enc 203 53 ma j i 
:ep 3 Sod .;. um c ·.:inc 2. C:5 3 mq i i 

-2 6 
Sod i um .3. '✓ 204 -2 mo ! l sci 0 9 .3 - Ii/a~ ... ., a 46 

-27 rep i Sod i um c-:>nc i 90 •.: 7 :ug i i 
rep z Sod i um cone i 90 52 ma : i 
rep 3 Sod l um ·:. o nc. l 1/Q 5 1 m~ i. 

. Sod ium av i yQ 4 7 mq i sd ,J 3 7 ') R/o =. V Cl 20 

- 28 rep i So :i . ~m cone 2. 0 ,'.) ;.; 4 IILg i 
rep 3od i um con~ , - - 6 7 ma - - V :: . 
:ep 3 Sod i um con:. ZG4 4 G mg i i. 

-25 
£!.od i um a •J z 05 5 9 mq i i sd i ,J ~ l r-.,Q C 'I 0 = ~ ,j.., 

-2 9 rep i Scd i um cone 25 -; -S ·) :na i i. 

re.? z Scdi um cor.c ; ~ 4 i 2 mq I l -.., 
rep 3 ,,. ,.. ,.. 

l u:u con~ 2 5 7 c:j (; m,;r i i ~~ w 

-2 9 

Sod i um a.,. 2 ~ i, -Q me j i s d C ·J :;; "'lo~ "J Q ~ 

- _o :: ep i Sod l um ::. -:> nc ~ 2 ,) l C: m~ : i .,, 
rep 2 5oC i um ::enc : 2 6 i. D mo l 
rec 3 Sod l •.Im cone " i. 7 ? ::: rng : -

- 3 G 

Sodi um av i ? . ?O ma : l sd 0 1/ , ~ %cv 0 7 <1 -0 ~.., 

- '.3 i rep S o d i um cone l C: C: ,:. ~ mg i 
~- e p 2 Sc d : um co nc 1/ ~· 2 :t:.a i l 

rec 3 ScC l ·.Im C 1JnC. l - - '5 ? :n; I 1 
- 3 l 

Sod i um a v l 00 2.:: m:i i l sd Q ~ .q ,; , ... !:J::. ,, ( · 3 ~ 

rep So d l :.:o co ne 2. ' 4 (j :n~ -
:-ep 2 S o d i um ::: ::: n ·-.: z.: ·J 4 ~- m :J ,' 

:ec .] .. ,.: :n :'1.::. - :: G I ..; :n:;: ' 
J · - - ·- ,_, -

:; -
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_2 2 r e c 1 Sod:um -zone 2 27 . 2 V me I
rep 2 S 0 dium cone 230 . i i mq f i

•
rep 3 3 0 d1um c c nc 2 3 i . i 2 m? i

ii c d i um a V 230.i7 mq/I s a 0 . ? 2 0 % c V 0 . 4 0

standard rep 1 Sodium em i 0 3 i 3 . 3 cone 10 0,, 00
rep 2 Sodium am i 0 7 i 5 . 5 ccnc i0 0 . 0 0
rep 3 Be d1um em i 0 i •? 2 . 2 c 0 nc i0 0 , n n

. w W

#4 standard
So diun a V 1 0 740.3 6 \5-70U sd 64 . 26C %cv 0 . 6 0 cone i 0 0.0 0

Interlock - K F overload
-34 rep 1 Sc dium c c nc - 0 . C 0 mq I

rep 2 3 0 dIum cone -0.30 mg / i
rep 3 £ 0 dium cone -0.30 mq / i Window a d q e

-34
S 0 d1um a V - 0 . e ^aifq / i sd 0 . 004 %cv 0 . 44

-35 rep i ^^B 0 d 1 um cone -0.30 mg / i window edge
rep 2 Sodium cone -0 . CO mq /' i
rep 2 So d i um cone -0.30 mg / i

-3 5
S 0 d i um a V - 0 . / i sd 0 . 0 0 4 c V 0 . 5 i

-36 rep 5 0 dium ccnc -0.30 mg i i window edge
rap 2 Sc dium cone -0.77 mq / 1
rep 3 Bodium c one -0.30 mg / i

Ir. teriock - RF overlcac
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rr.q i l 
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em 
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IW,L,.'.).[ln 
10?40.36 

ioa.ci 

i Sodium cc nc 

2. Sodium cone 

3 .Sodium cone 
,,-.,.. ,,., 
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,,,,,,, 

e 1/,:mq 1 i 

1/4d1um con~ 
z Scdi um cone 
2 Sod i.um cone ,,,. 
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ccnc 
z Sodium cone. 
3 Sodi i_:m cc n.:: 
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s::i 
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s::i 
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2 ~ oJ i l lT.0 f i 
2 J 1 1 L. ra; / l 

·J 'J2·J %C.'J 

10813 . : cone 100 . GO 
i07!5 . 5 cone ~GO . DO 
lO~]Z . Z cone 100 QO 

- ,J 130 n:q ; l 

-C: r; r, 
V ~ mg I 

- t; J0 m :J ; i 

0 0 ,J 4 %c ·1 

- (: 3 C: m,; i i 

-0 co ma i l 

- l: 3 C: mg i . 

0 0 1\ y ':·UC ·1 C 5 i 

-0 30 ::ng ; . 
-0 79 mq/ i 

-G 30 mg i 
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-34

-3 4

-35
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£o d i um

£o dium

-36

-37

-3 7

-33

-3 8

-3?

_ 5 ■3
w ^

£ 0 d i um

£o d i um

£ a d i um

£c dium

- 4 0
£ a dium

rap 1 Sealum am 62 7

r ec 2 £ 0 d1um em 6 7 . .
rep •i £ c d1um am 5 6 r.

a V 6 1 . 9 5 sd

r 6D Soar um em ? 832 . 0
rep 2 Sealum am 9 C 9 9 . 9

r e D 3 £ c d1um em 9 35 7 . 2

a V 9 8 6 3 . 34 s d 33 .

r e Q . Sealum cone 2 7 6. 3 2
r a D 2 £ 0 aium c c nc 2 9 5. 4 2
rep 2 £ a a 1um ccnc 2 9 2. 2 9

a V 2 9 4 .83 ma/i s d 2 .

r e 0 3o dium cone 2 7 4. 0 1
rep 2 £ c dium cone 2 7 0. 5 6
rep 2 Soar um cone 27 1. 66

a V 2 72-.08 mq / I s d 1 .

rep i S 0 d1um cone i 83 . 5 .
rep 2 Sc d1um cone 18 9. 6 0
reo 3 Sodium ccnc i 3 7 . ??

a V 1 88 . 8 0 mq/i s d 0 .

r a c 1 So d1um cone 227 . 9 2
rep 2 £ 0 dium ccnc 236 . 9 3
reo Sealum cone 2 2 7 . 7 9

a V ’37 .53 mq 1 s d 0 .

reo £ 0 aium c one 22 i . 6 1

rap 2 Sodium cone 2 2 7. 6 4
rep 3 Sodium cone 222 . 66

a V 2301.64 mq/i s d 2 .

reo 1 So d1um cone 2 1 0 . 0 0
r a 0 2 £ 0 dium cone 2 0 9. 0 1
reo 3 So d1um cone 20 9. 32

a V 209 .47 mq/i s a 0 .

reo S 0 dium cone 2 2 3 . 2 7
rap 7 £o dium ccnc 22 1 . 24
reo 3 £ 0 d1um cone 2 2 0. 44

a V 7 7 ^ 5 a
■>

reo ; S 0 a 1um cone 24 . . 76

rap 7 £o dium cone 24 2 . 32

reo 2 £ 0 dIum cone 2 4 2 . 9 a

a '/ 2 4 1; 2 5 ma; . 3 d 0

5.321 «'!cv C . 5 y

ma :

2.327 %cv

ma i 
mq / i 
mq/ :

7c,i %cv

2 . o'ie tiicv

ma

ma i

5 7 7 -T.a
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0.79 cv
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l u ::n 
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l u:n 

ma ! l 
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l um 
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l um 
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l um 

mq I 

! um 
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sd 

sd 

sd 

sd 
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2 7 4 . G !. me / 
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2.7:. . SS rr.c; i 

• 8 8 . i:i _ me : • 
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£ o d i urn

- 42

-42
£o d i urn

£ c d i uia 

4 s t anda r d

#4 s t anda r d 
£s diurn

IC?£ SOOpcm

IC?£ aOOpom

-43

-44
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-45

-43

-4i

-4i

£o dium

£o dium

So diurn

S c d i urn

r e □ 
rep 
rep

r eo 
rep 
rep

rep
rep
rep

a V

r e o 
r e o 
rep

2
3

av iOQ8i . 23

Soar uia

rep
rep
rep

a V

r e p 
rep 
rep

rep
rep
rep

rep
rep
rep

rep
rep
rep

rep
rep
rep

a V

2
3

1
2 
3

5 0 d 1 pm c c na 2 4 i .27 mo/ i
£ 0 dium c c nc 2 4 i . 2 4 ma i
Sect um c one 247.77 me/1

.ii mq/i sd 4.922 "yiav 2.02

3 c d1um c one I 7 0 . 31 mq/ I
£ 0 dium ccnc 270.34 mq/i
Sod 1um c c nc 277.60 me;i

.98 m q/i sd 4.003 %av 1.47

Soar um cone 4.43 mq .■ I
So dium ccnc 0.40 mq/i
3 0 d1um c 0 n c 0 .3 7 mq/ i

. 7 6 mq/i sd 2.357 %cv 1 34.34

Soar um ejn 10007.3 cone 100 . 0 0
£ c dium em .0145.0 c 0 n a ICO . 0 0
Soar um em 10090.3 ccnc 100 . 00

. 23 s a 6 5.102 vie v 0.67 ccnc 100.00

So dium ccnc 2 95 ..0 1 mq.' I
So dium cone 275.33 ma/i
So dium c one 2 9 7 .a 2 me/ i

1.15 ma / i sd 1.335 %cv 0.4 5 ‘^<^'1

Soar um cone 304.73 me/i
So dium ccnc 303.83 mq/1
Sealum cone 273.96 ma/i

; . 5 i m q / i sd 3.:06%cv 1.03

S c dium ccnc 243.00 me/i
3 0 dium cone 245.03 ma/1
Soar um cone 243.96 mo/i

i .8 7 mq/i sd 2.0 9o -Aev 0.85

Sod:um cone 304.27 mq/i
£ 0 dium cone 304.84 mq/1
Sod:um c one 306.30 mq.i

j . 2 0 mq i sd 1 . i5 7 %cv 0.38

S c dium cone 323.27 me/i
£ 0 dium cone 321.09 mq/i
Scat um ccnc 2:6.73 ma/i

3.38 mq/1 sd 3. 2 7 9 %cv : . 03

Sod:um cone 327.2: mq/i
So dium cone 232.20 mq/1
Sod:um cone 222.23 mq/:

331 . 5 y ma/i 4 3 %cv
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-5 0

-5 i
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S o dium

2o dium

-52
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standard

#4 standard 
£ 0 dium
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So dium
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r a c 
rap 
rap

a V
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rap
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3
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2
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1
2 
3

93i4

S o cium

2
2

1

2
2

1
2 
3

i : 4

5 c dium zcnz 3 2 7. 35 mq i
£ 0 dium zone 3 2 3 . 2 8 ma / i
£ c dium zenz 3 2 7 . 6 2 ma / i

.0 G ma1 i sd 2 . 43 3 ‘Viev 0.75

£ c d1um cone 304 . 20 me / i
5 c dium cone 30 3 . 5 o ma / i
Sadium cone 3 04 . 5 i ma / I

.0 5 mq/ i 53 0 . 4C7 ’^av 0 . I 6

5 o dium cone 345 . 6 2 me .■• i
£ c dium cone 3 42 . 03 mq / i
Sod:um cone 3 42 . 5 2 :aq / i

. 3 ? m q / i Sd i . 9 5 0 '»av 0.57

So dium c c nc 236 . 9 4 mg / i
3 0 dium c one 2 3 9 . OC mq/ i
5 0 dium ccnc 24 i . 23 mq / i

.03 mq/i sd 2 . 144 Sev o o

£ 0 (i i um c one 2 i i . 0 7 mq / i
Sodium cone 2 i 0 . i 7 mq / i
So d1um cone 2 i i . 27 mq / i

. 8 4 ma/i sd 0 . 5C6 %cv 0 . 2C

Soilum em 7 4 i 5 . 2 acne 10 0 . 00
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3 o c i urn

-53

-58
3c d i

So d i um
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2
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3 0 dium c c n c 133.87 ma.'i
S c dium ccnc i .3 8 . 16 mq / i
S 0 c1um cone . 3 ? . 3 3 ma/i

1 . B 7 mq/i 3 d 0 . 7 - y

Soar um ccnc 90.43 me/I
S c dium cone 51 35 mq/i
Sod:um ccnc 39.70 ma;1

.50 ma/i s d 0.828 9iiav

Soulum cone 5 ... 3 2 mq/ 1
£ 0 dium cone 5 i 5 . 4 9 mo/i
Sc dium ccnc 5 2 7 . i 3 mq ■■ i

'. ? C ma/i s d 8.i93 %cv

3 0 d1um cone 3 0 . 3 ma/i
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/

3 a 0.42. iicv
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S 0 dium cone 1 0 3.45 mq i
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-75 rep i 5 0 dium c 0 n c. 2x0. . -i me / i
rep 2 5c d1um c c nc 207.22 mq ; i
r e 0 o 5 c dium c one 203.04 me/ i

£; 0 Q i um a V 2 00.47 mq/I s d i . 5x7 %ev

-73 rep i S 0 d1um cone 93.94 me / i
rep 2 5 0 dium c c nc X 0 i . 2 2 mq / i
rep 3 5 0 dium cone i0i.35 me / i

-73
S 0 d i um a V 100.50 mq!I s d i .. 3 3 5 % a V

-77 rep i Soar um c one 33.33 mq / i
rep 2 S 0 dium cone 66.27 mo ; I
rep

■3 5c dium cone 3 9.03 me / i
-77

5c dium a V 30.74 mo/i s d 0 . 42 2 '(iav

-75 rep X 5 0 dium cone 3 3.20 me / i
rep 2 5 0 dium cone 3 2 . 7 X me / i
rep 3 5c dium ccnc 3 2.33 me / I

-7 9
£o dium a V 32.93 mq/i 3 d 0 . 24V %cv

r. T
W A

rep . 3 0 dium cone 0.23 mq / i
rep 2 5 0 dium cone 0 . X 9 me /■ i
rep 3 3c dium cone 0 . X X mq / i

Di
5d d i um a V 0.i9 mq/i sd 0 . 0 6 6 % a V

is
1

o

K

rep i Soar um cone i X 0 . i 0 me / i
rap 2 Sadium cone i 0 9 . i 2 mq / i
rep 3 3o dium c one X X i . 43 mq / i

3c in C„2
So d i um a V i10 . 2 3 mq/ i 3d i . .65 iiiav

ICP5 30Qppm rep 1 3 0 dium c one 0.03 mei
r e 0 2 5 c d i um^.

3 0 d 1 u m
cone -0 . OC mq / i

rep 3 c one -0.02 mq / 1
I CPS 300ppm

So dium a V - 0 ./S i mq / 1 s d 0 . 0 7 7 ibev

0.73

i "3 ^
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-d3

-d9

-d 7

-70
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-7i

-7 i

-72

-72

-73
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-74

rep i G c c1um cone 2-5 . ? i ma / i
rap 2 G 0 aium c c nc 2C . C L mq i
rap 3 G c d1um cone 2 9 . 33 ILQ / 1

£o a i uir. a V 2C . 9 9 ma/ i sa 0 . 3 5 4 % c V 1.22

rep X Gear um cone 4 i ,. 44 ma /■ 1
rep 2 Go dium cone 4 1 . 4 / ma / i
rep 3 5 0 dium cone 4 1 , 43 ma / i

Sadium a V 4 i .4 7 mq/I s a 0 . 02 5 Tbev 0.05

rep i G 0 dium cone 5 0 i . 33 ma / 1
rep 2 G 0 aium cone 5 0 5 . 55 mo / i
rep 3 S 0 aium cone 4 92 . 45 ma i

So d i uitt a V 4 9 9 .8i mq/i s a 6 . 7 2? 'Viav : . 35

rep X Goalum cone 2:4 . 75 ma / i
rep 2 G 0 dium cone 2 i 3 . 22 mq / i
rep 3 £ 0 aium cone 2:2. 9 3 me / i

Go aium a V 2 i 3 . G p me/ i s d 0 . 237 %cv 0 . 4 i

r e p G 0 dium cone 3 20,, 23 me / i
rep 2 G 0 dium cone 7 "5 ■>

W M M
. 1 1 mq / i

rep 3 G a aium cone 3:9,. 53 mq / i

Go dium a V 323 .99 mq/I s a 5 . 542 %cv i . 7 i

C_2 rep i G a dium cone 1 04 . 75 mq / i
rep *> G 0 dium cone i 0 2 . 95 ma / i
rep 3 Gad:um cone 1 0 4 . 2 : ma /' i
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Go dium a V i 03 . 9 7 mq/1 sd 0 . 9 2 5 % c V 0.09
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Goalum ■i V 2 0 1 0 2 m a/ i s d c7p Tccu 0 7 3
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Hg area sneet

Following Standard Methods 3112

MERCURY PREPARATION WORKSHEET

Oa»

Analyst

Solids - Igm LiQuids - 50 mL

■‘1“

Sample is weighed or measured into a ISOrmL add deaned glass jar.
Add 2.S mL H2S04 and 1,25 mL HN03 and mix.
Add 7.5 mL KMn04 and let sit for 15 minutes to insure that purple color persists. Additional KMn04 may be needed. 
Add 4 mL K2S208 and heat for 2 hours in a water bath sat at 95 C.
When samples are cooled to room temperature, add enough NaCI-hydroxylamine chloride to reduce excess KMn04. 
Analyze samples using Automated Mercury Analyzer.

Caiibratian Sids

0
Vol. of lOOoob KMn04 added Rnal vol.

\.o C.^,0
( K7-^t? 1

1
)

\0.D V

1 Check Stds Volume used KMn04 added Rnal vol.

C b DArJc
Q.d ’ \ 0 V V*

Page i

Standard oreo

i,0 nt 44.
If

vjJvtL-'Di

I ST)

.Check standard prao

1 .D/Tt
va^

ID

-3K

Samole wt/vol KMn04 added Rnal Vol. Factor

4533

^?><r I. ( iunif 1
-'^'7 i.di4iuy \
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\Vin3)

-3? i.diS^y
)

/
\ ^yy

! c-XTI'a^ vVluM-

\ -^1
/. V/ 4'in^

Comments

Hg :,rec sneet 

ME:=lC:JRY PRE?.4.RATION WORKSHE:T 

Following Standard Methoas 31 12 Date 

Analyst c..~;rnJ 
.__ =:> Sample is weighed or measured into a 150 ,mL acid cleaned glass jar. Solids• 1gm Liquids• 50 mL 

Add 2.5 mL H2SO4 and 1.25 mL HNO3 and mix. 
Add 7.5 ml KMnO4 and let sit for 15 minutes to insure that purple color persists. Additional KMnO4 may be needed. 
Add 4 mL K25208 and heat for 2 hours in a water bath set at 95 C. 
When samples are cooled to room temperature. add enough NaCl-hydroxylamine chloride to reduce excess KMnO4. 
Analyze samples using Automated Mercury Analyzer. 

Calibration Slds Vol. of 1 00oob KMn04 added Final vol. Standard ereo 
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Mercury Prep Sheet Pg ^ at ^
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Protocol; saiples

Folder: M3639 
User;
State; Idle

Rev; 2. 
Seq: 0 
Batch;

008 Tine:

PUTOSftMPLER; 
cup Id 

1 M3639-33 
£ M3639-34
3 M3639-35
4 M3639-36
5 M3639-37
6 M3639-38
7 M3639-39 
a M3639-40 
9 M3639-41

10 M3639-42
11 M3639-43
12 M3639-44
13 M3639-45
14 M3639-46
15 M3639-47

Rack entry 
Extended id

15;06;£8 26 Jan 1995 
Print; On

d. Ck^ Cup. 2 12 Gas: 0.30 lpm

Xwit; Off flutosanpler: On

rSs r"
1.0000 1.0000 
1.0000 1.0000
1.0000 1.0000 
1. 0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000 
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000
1.0000 1.0000

PgDn
Coluin entry, Ins to switch

Protocol: sa■ ples 

Rev: 2.008 Folder: M3o39 Seq: 0 User: Batch: State: Idle 

AUTOSAMPLER: Rack entry Rack cup Id Extended id 1 M3639-33 
2 M3E,39-34 
3 M3639-35 
4 M3639-36 
5 M3639-37 
E, M3639-38 
7 M3639-39 
8 M3E,39-40 
9 M3639-41 

10 M3639-42 
11 M3639-43 
12 M3639-44 
13 M3&39-45 
14 M3639-46 
15 M3&39-47 

• I 

-- ----

Ti11e: 15:06:28 

Id: Ck3 

M3o39 Range 
Weight Volume 
1. 0000 1. 0000 
1.0000 1. 0000 
1. 0000 1. 0000 
1.0000 1. 0000 
1. 0000 1.0000 
1. 0000 1.0000 
1.0000 1.0000 
1. 0000 1. 0000 
1. 0000 1.0000 
1.0000 1.0000 
1.0000 1. 0000 
1. 0000 1. 0000 
1.0000 1. 0000 
1. 0000 1.0000 
1. 0000 1.0000 

26 Jan 1995 
Print: On 

Cup: 2 12 Gas: 0.30 
X111it: Off Autosampler: 

1 -44 Clear seQ Undo eXit Macro checK Help 

Colu■n entry, Ins to switch 

LPM 
On 

PgDn 

I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

\ 



Protocol; saiples
rr 2-008 Tioie:Folder; M3639 Seq- 0

Batch;State; Idle

flUTOSflMPLER; 
cup Id 
16 M3639-4a 

7 M3639-49 
3 M3639-50 
) QCB
) M3639-51 

M3639-52 
: M3639-53 
: M3639-54 

M3639-55 
M3639-56 
M3639-57 
QCS 2S62 
ID 
ID 
IK

Rack entry 
Extended id

I5;06;32 26 Jan 1995
Print; On

Id: Ck3 Cup; 2 12 Gas; 0.30 LPM
Xait; Off fiutosaapler; On

"weiLt /r®' I cuar seQ Undo eXit 
Weight Voluie Macro checK Helo 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000

PgUp

PgDn
Colunn entry, Ins to switch

4

- --- ------- ---- -

Protocol: sa■ ples 

Folder: M3639 
User: 
State: Idle 

Rev: 2.008 
Seq: 0 
Batch: 

AUTOSAMPLER: Rack entry Rack cup Id Extended id 
16 M3639-48 
17 M3639-49 
18 M3639-50 
19 QCB 
20 M3639-51 
21 M3639-52 
22 M3639-53 
23 M3639-54 
24 M3639-55 
25 M3639-56 
26 M3639-57 
27 QCS 2262 
28 ID 
29 ID 
30 IK 

Time: 15:06:32 26 Jan 1995 
Print: On 

Id: Ck3 Cup: 2 12 Gas: 0.30 LPM 
X ■ it: Off Autosa■pler: On 

M3639 Range 1 -44 Clear seQ Undo eXit PgUp Weight Voluile Macro checK Help 1. 0000 1. 0000 
1. 0000 1. 0000 
1. 0000 1. 0000 
1. 0000 1. 0000 
1. 0000 1. 0000 
1. 0000 1. 0000 
1.0000 1.0000 
1. 0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1. 0000 1. 0000 
1.0000 1. 0000 
1.0000 1.0000 

PgDn 

Column entry, Ins to switch 

________ _______ ___._ 



15:10:36 26 Jan 1995

SD/RSD

Folder: M3639
Protocol: SAMPLES Page 65

1

**♦ Standard: 1 Rep: i

Hg . 000 ppb
five.

272 
Int. =

® 15:10:36 26 Jan 1995 HG

*** Standard: 1 Rep: i

Hg .000 ppb

189 S0
180 S. D. = 96

^ 15:13:37 26 Jan 1995 HG

five.
275 

Int. =
*** Standard: 1 Rep: £

Hg . 000 ppb

185 77
179 S. D. — 99

five.
483 

Int. =

^ 15:16:38 26 Jan 1995 HG

*** Standard: 1 Rep; 3 

Hg .000 ppb

385 £61
376 S. D. = m

^ 15:19:39 26 Jan 1995 HG

five.
488 

Int. =
*** Standard; 2 Rep; 1 

Hg . 500 ppb

372 384
^15 S. D. = 64

five.
6463 

Int. =

Seq: 4 15:22:40 26 Jan 1995 HG

♦** Standard; 2 Rep; £ 

Hg .500 ppb

^'^85 6334
6427 S. D. = 82

five.
6433 

Int. =

^ 15:25:41 26 Jan 1995 HG

*** Standard; 2 Rep; 3 

Hg . 500 ppb

6356 6348
6379 S. D. = 47

five.
6243 

Int. =

Seq: 6 15:28:42 26 Jan 1995 HG

*** Standard; 3 Rep: 1 

Hg 1.00 ppb

6186 6126 
6185 S. D. = 59

five.
12321 
Int. =

7 15:31:43 26 Jan 1995 HG

♦** Standard; 3 Rep; £ 

Hg 1.00 ppb

12290 12294
12302 S. D. = 17

five.
12153 
Int. =

Seqs 8 15:34:44 26 Jan 1995 HG

12190 12334
12226 S. D.

ft.

Folder: M3639 
Page 65 

15: 10:36 26 Jan 1995 
Protocol: SAMPLES line Cone. Units SD/RSD 1 2 3 4 5 

--------------------------------------------------------------------------------*** Standard: 1 Rep: 1 
Seq: 0 15:10:36 26 Jan 1995 HG 

Hg . 000 ppb 
272 189 80 Ave. Int. = 180 s. D. = % *** Standard: 1 Rep: 1 

Seq: 1 15: 13:37 26 Jan 1995 HG 
Hg . 000 ppb 

275 185 77 Ave. Int, = 179 s. D. = 99 *** Standard: 1 Rep: 2 
Seq: 2 15:16:38 26 Jan 1995 HG 

Hg . 000 ppb 
483 385 261 Ave. Int. = 376 s. D. = 111 *** Standard: 1 Rep: 3 

Seq: 3 15:19:39 26 Jan 1995 HG 
Hg . 000 ppb 

488 372 384 Ave, Int. = 415 s. D. = 64 *** Standard: 2 Rep: 1 
Seq: 4 15:22:40 26 Jan 1995 HG 

Hg . 500 ppb 
6463 6485 6334 Ave. Int. = 6427 s. D. = 82 *** Standard: 2 Rep: 2 

Seq: 5 15:25:41 26 Jan 1995 HG 
Hg . 500 ppb 

6433 6356 6348 Ave. Int. = 6379 s. D. = 47 *** Standard: 2 Rep: 3 
Seq: 6 15:28:42 26 Jan 1995 HG 

Hg • 500 ppb 
6243 6186 6126 Ave. Int. = 6185 s. D. = 59 *** Standard: 3 Rep: 1 

Seq: 7 15:31:43 26 Jan 1995 HG 
Hg 1.00 ppb 

12321 12290 12294 Ave. Int. = 12302 s. D. = 17 *** Standard: 3 Rep: 2 
Seq: 8 15:34:44 26 Jan 1995 HG 

Hg 1. 00 ppb 
12153 12190 12334 Ave. Int. = 12226 s. D. = % 



15:37:45 £6 Jan 1995 

Line Cone. Units

Folder: M3639
Protocol: SAMPLES

SD/RSD 1 £

Page 66

*** Standard: 3 Rep: 3 Seq: 9

Hg 1.00 ppb 1£309 1E316
five. Int. = 1£283 S.

*** Standard: 4 Rep: 1 Seq: la

Hg 5.00 ppb 58566 58118
five. Int. = 58413 S.

Standard: 4 Rep: £ Seq: 11

Hg 5.00 ppb 57616 58£95
five. Int. = 5800£ S.

*** Standard: 4 Rep: 3 Seq: 1£

Hg 5.00 ppb 5814£ 58£63
five. Int. = 58£84 S.

*** Standard: 5 Rep: 1 Seq: 13

Hg 10.0 ppb 114595 114717
five. Int. = 114644 S.

*** Standard: 5 Rep: £ Seq: 14

Hg 10.0 ppb 114330 114441
five. Int. = 114337 S.

15:37:45 £6 Jan 1995 HG 

1£££5
D. = 51

15:40:46 £6 Jan 1995 HG 

58555
D. = £56

15:43:58 £6 Jan 1995 H6 

58095
D. = 349

15:47:05 £6 Jan 1995 HG 

58447
D. = 154

15:50:16 £6 Jan 1995 HG 

1146£1
D. = 64

15:53:£8 £6 Jan 1995 HG 

114£40
D. = 101

*** Standard: 5 Rep: 3 Seq: 15 15:56:40 £6 Jan 1995 HG

Hg 10.0 ppb 114479 114£7£
five. Int. = 11464£ S.

115174
D. = 47£

Folder: M3639 Page 66 15:37:45 26 Jan 1995 Protocol: SAMPLES 

Line Cone. Uni ts SD/RSD 1 ,;, ... 3 4 5 --------------------------------------------------------------------------------
*** Standard: 3 Rep: 3 Seq: 9 15:37:45 26 Jan 1995 HG 

Hg 1.00 ppb 12309 12316 1 ·::.•::,,;,c, 
'-~'-"°' 

Ave. Int. = 12283 s. D. = 51 

*** Standard: 4 Rep: 1 Seq: 10 15:40:46 26 Jan 1995 HG 

Hg 5.00 ppb 58566 58118 58555 
Ave. Int. = 58413 s. D. = 256 

*** Standard: 4 Rep: 2 Seq: 11 15:43:58 26 Jan 1995 HG 

Hg 5.00 ppb 57616 58295 58095 
Ave. Int. = 58002 s. D. = 349 

*** Standard: 4 Rep: 3 Seq: 12 15:47:05 26 Jan 1995 HG 

Hg 5.00 ppb 58142 58263 58447 
Ave. Int. = 58284 s. D. = 154 

*** Standard: 5 Rep: 1 Seq: 13 15:50:16 26 Jan 1995 HG 

Hg 10.0 ppb 114595 114717 114621 
Ave. Int. = 114644 s. D. = 64 

*** Standard: 5 Rep: ,:, 
L. Seq: 14 15:53:28 26 Jan 1995 HG 

Hg 10.0 ppb 114330 114441 114240 
Ave. Int. = 114337 s. D. 101 -

*** Standard: 5 Rep: 3 Seq: 15 15:56:40 26 Jan 1995 HG 

Hg 10.0 ppb 114479 114272 115174 
Ave. Int. = 114642 s. D. = 472 

• 



Protocol: SAMPLES
Rev: 2.008 Tine: 15:56:48 26 Jan 1995

Folder: N3639 Seq: 16 Print: On
User: Batch: Id: Std5Rep3 Cup: 2 12 Gas: 0.30 LPN
State: Idle Macro CAL2 56 : F3 Print Xnit: Off Autosanoler: On

1 CALIBRATION: Line Calibration 1
Line: Hg 

Cone. Calc. Dev.
Accepted
LiNear

SI .000 -.031 -.031 Quadratic
S2 .500 .495 -.005 HtdLinear
S3 1.00 1.02 .816 C
S4 5.00 5.04 .043 Accept 0
55
56

10.8 9.98 -.023 n
StdAdd c

^ .8000000 r .999975
B B.7B199e-5 C -5.93122e-2 

Mean yXSO
51 323 39.13 179
52 6330 2.02 6427
53 12270 0.32 12302
54 58233 0.36 58413

114541 0.15 11464455
56 -2958?

Selative Absorbance 
376 415

6379 6185
12226 12283
58002 58284

114337 114642
-1485? -998?

New cal coefficients stored

Protocol : SAMPLES 
Rev: 2.888 

Folder: Qi39 Seq: 16 
Ti..e: 15:56:48 26 Jan 19$ 

Print: On 
User : Batch : Id: Std5Rep3 Cup: 2 12 Gas: 8 .38 LPN 
Stite: Idle Micro CAL2 56 : F3 Print XAit: Off fkttowt ler: On 
CRLIBRATIIJ: Line Calibration 
ine: Hg Accepted 

Cone. Cale. Dev. LiNear 
.tBJ -.831 -.831 Quadratic 
.588 .4$ - .Mi NtdLinear 
1.88 1.82 .816 C 
5.88 5.84 .843 Accept o 
18.8 9.98 -.823 n 

StdAdd C 
r .999975 
C -5.9312'le-2 

i'.RSD Relative Ahsorbance 
376 415 

6379 6185 
12?26 12283 
5B'l 58294 

8.76199e-5 
Mean 
m 

6338 
12278 
58233 

114541 

39.13 
2.82 
8.32 
8.li 
8.15 

179 
6427 

1238'l 
58413 

114&14 
-2$8? 

114337 114642 
-1485? -998? 

New c.l coefficients stored 



15:59:51 26 Jan 1995 

Line Cone. Units

Folder: M3639
Protocol: SAMPLES

SD/RSD 1 2

Page 67

*** Saeple ID; M3639-33

Hg .475 ppb .005

*** Saaple ID; M3639-34

Hg .498 ppb .006

*** Saaple ID; M3639-35

Hg . 476 ppb .004

*** Saeple ID; M3639-36

Hg .430 ppb .006

*** Saeple ID; M3639-37

Hg .426 ppb , 005

*** Saaple ID; M3639-38

Hg . 340 ppb .002

*** Saeple ID; M3639-39

Hg .452 ppb .003

*** Saaple ID; M3639-40

Hg . 402 ppb .006

**♦ Check S^dard; 1 Ckl
Line Flag/ Found Range<+/-) Units
Hg y^023 .200 ppb

*** Saaple ID;'1»i3639-4l

Hg . 526 ppb . 002

*** Sanple ID; M3639-42

Hg .565 ppb . 002

*** Check Standard; 2 Ck2 
Line Flag ^^Rcv.''^ Found True
^^9 94.7 j .757 .800

Seq; 16 15;59;51 26 Jan 1995 HG

.470 .476 .480

Seq; 17 16;02;47 26 Jan 1995 HG

.503 .499 .491

Seq; 18 16;05;43 26 Jan 1995 HG

. 474 .480 .473

Seq;. 19 16;08;39 26 Jan 1995 HG

. 423 .435 .433

Seq; 20 16;11:35 26 Jan 1995 HG

.423 .431 .423

Seq; 21 16;14;31 26 Jan 1995 HG

.340 .342 .338

Seq; 22 16;17;27 26 Jan 1995 HG

.449 .452 .454

Seq; 23 16;20;23 26 Jan 1995 HG

.397 .408 .400

Seq; 24 16;23;21 26 Jan 1995 HG
SD/RSD 
.005

Seq; 25 16:26:18 26 Jan 1995 HG

.525 .526 .528

Seq; 26 16:29:14 26 Jan 1995 HG

.563 .565 .566

Seq: 27 16:32:12 26 Jan 1995 HG
Units SD/RSD

ppb .006

Folder: M3639 Page 67 15:59 : 51 26 Jan 1995 Prot oco 1: SAMPLES 

Line Cone. Uni ts SD/RSD 1 2 3 4 c-
..J --------------------------------------------------------------------------------

*** Sa11ple ID: M3639-33 Seq: 16 15:59:51 26 Jan 1995 HG 

Hg .475 ppb . 005 • 470 . 476 . 480 

*** Sa■ ple ID: M3b39-34 Seq: 17 16:02:47 26 Jan 1995 HG 

Hg . 498 ppb .006 • 503 . 499 • 491 

*** Sample ID: M3b39- 35 Seq: 18 16:05:43 26 Jan 1995 HG 
Hg • 476 ppb .004 • 474 .480 • 473 

*** Sa■ ple ID: M3639-36 Seq: _ 19 16:08:39 26 Jan 1995 HG 
Hg • 430 ppb .006 • 423 • 435 .433 

*** Sample ID: M3639-37 Seq: 20 1&: 11: 35 26 Jan 1995 HG 
Hg • 426 ppb .005 . 423 . 431 .423 

• *** Sa■ ple ID: M3&39 - 38 Seq: 21 16:14:31 26 Jan 1995 HG 
Hg • 340 ppb • 002 . 340 • 342 .338 

*** Sa11ple ID: M3639-39 Seq: 22 16: 17 :27 26 Jan 1995 HG 

Hg • 452 ppb • 003 • 449 4c-•:, • ..JL:. . 454 

*** Sa■ ple ID: M3&39- 40 Seq: 23 1&:20:23 26 Jan 1995 HG 
Hg . 402 ppb . 006 • 397 • 408 . 400 

*** Check rard, 1 Ck! Seq: 24 16:23:21 26 Jan 1995 HG Line Flag Found Rang!(+/-) Units SD/RSD 
Hg -. 023 ./ . ~00 ppb • 005 

, _ ___,.,,,,. 
*** Sample ID: M3639-41 Seq: 25 16:2&:18 26 Jan 1995 HG 

Hg • 526 ppb . 002 • 525 • 526 .528 

*** Sample ID: M3639-42 Seq: 26 16 :29: 14 26 Jan 1995 HG 

Hg . 565 ppb . 002 . 563 . 5&5 . 566 

*** Check Standard: 2 Ck2 Seq: 27 16:32:12 26 Jan 1995 HG 
. Line Flag ~Rev. \ Found True Units SD/RSD Hg 94.7 ) . 757 .800 ppb . 006 

---------- ---------------



16:35:09 £6 Jan 1995 

Line Cone. Units

Folder: M3639
Protocol: SAMPLES Page 68

SD/RSD 1

*** Saaple ID; M3639-43

Hg .455 ppb .002

*** Saaple ID; M3639-44

Hg .£40 ppb .001

*** Check Standard; 3 Ck3 
Line Flag Found

'89.0^) 1.78

Seq; £8 

.455 .456

Seq; £9 

.240 .241

16:35:09 £6 Jan 1995 HG 

.453

16:38:05 £6 Jan 1995 HG 

.£39

e
Seq: 30 16:41;0£ £6 Jan 1995 HG

True Units SD/RSD

*** Saaiple ID; M3639-45

Hg 1.36 ppb .015

*** Sample ID; M3639-46

Hg 1.35 ppb .007

*** Sample ID; M3639-47

Hg .9££ ppb .004

Sample ID; M3639-48

Hg 1.05 ppb .005

*** Check Standard; 1 Ckl 
Line Flag Found'~ftSmge(+/-) 
Hg (-.03£ ' .200

#

*** Sample ID; M3639-49 

Hg .895 ppb .005

*** Sample ID: M3639-50 

Hg 1.05 ppb .007

*** Sample ID; QCB 

Hg .015 ppb .004

♦♦♦ Sample ID; M3639-51 

Ig .781 ppb .003

2.00 ppb

Seq; 31 

1.36 1.34

Seq; 3£

1.34 1.35

Seq; 33 

.918 .9£3

Seq; 34

1.04 1.05

Seq: 35
Units SD/RSD
ppb .004

Seq; 36

.891 .894

Seq: 37

1.05 1.04

Seq; 38

.019 .012

Seq: 39

. 777 .784

.009

16:44:00 26 Jan 1995 HG 

1. 37

16:46:57 £6 Jan 1995 HG 

1,34

16:49:54 £6 Jan 1995 HG 

.9£6

16:5£;48 £6 Jan 1995 HG 

1.05

16:55:45 £6 Jan

16:58:41 £6 Jan 

.901

17:01:36 £6 Jan 

1.05

17:04:30 £6 Jan 

.013

17;07;£4 £6 Jan 

.781

1995 HG

1995 HG

1995 HG

1995 HG

1995 HG

Folder: M3639 
Page 68 

16:35:09 26 Jan 1995 Protocol: SAMPLES 
Line Cone. Units SD/RSD 1 2 3 4 C" 

,J 
--------------------------------------------------------------------------------*** Sa■ ple ID: M3639-43 

Seq: 28 16:35:09 26 Jan 1995 HG Hg • 455 ppb .002 • 455 . 456 .453 *** Sample ID: M3639-44 
Seq: 29 16:38:05 26 Jan 1995 HG Hg • 240 ppb • 001 . 240 . 241 . 239 *** Check Standard: 3 Ck3 Seq: 30 16:41:02 26 Jan 1995 HG 

Line Flag ~~- Found True Units SD/RSD 
Hg 

~ ) 1.78 2.00 ppb . 009 *** Sample ID: M3639-45 
Seq: 31 16:44:00 26 Jan 1995 HG Hg 1. 36 ppb • 015 1. 36 1. 34 1.37 *** Sa11ple ID: M3639-46 Seq: 32 16:46:57 26 Jan 1995 HG Hg 1. 35 ppb . 007 1.34 1. 35 1. 34 *** Sa■ ple ID: M3639-47 Seq: 33 16:49:54 26 Jan 1995 HG Hg .922 ppb . 004 • 918 .923 .926 *** Sample ID: M3639-48 

Seq: 34 16:52:48 26 Jan 1995 HG Hg 1. 05 ppb • 005 1.04 1.05 1.05 *** Check Standard: 1 Ckl Seq: 35 16:55:45 26 Jan 1995 HG 
Line Flag~-it.nge(+/-l Units SD/RSD Hg - . 032 _) • 200 ppb . 004 
*** Sa■ ple ID: M3639-49 

Seq: 36 16:58:41 26 Jan 1995 HG Hg • 895 ppb .005 . 891 .894 • 901 *** Sample ID: M3639-50 
Seq: 37 17:01:36 26 Jan 1995 HG Hg 1. 05 ppb .007 1.05 1. 04 1.05 *** Sa ■ ple ID: QCB 

Seq: 38 17:04:30 26 Jan 1995 HG Hg • 015 ppb . 004 . 019 . 012 . 013 *** Sample ID: M.3639-51 
Seq: 39 17:07:24 26 Jan 1995 HG g • 781 ppb • 003 . 777 . 784 . 781 



17:10:21 26 Jan 1995 

Line Cone. Units

Folder: M3639
Protocol: SAMPLES

Page 69

SD/RSD 1

*** Check Standard: 2 Ck2 
Line Flag %Rcv. Found
Hg 92.5 .740

*** Sample ID: M3639-52

Hg .435 ppb . 006

♦♦♦Sample ID: M3639-53

Hg .378 ppb . 006

♦♦♦ Sample ID: M3639-54

Hg .274 ppb .008

♦♦♦Sample ID: M3639-55

Hg .308 ppb .002

♦♦♦ Check Standards J Ckl 
Line Flag Found Range(+/-)
Hg -.015 .)200

Seq: 40 17:10:21 26 Jan 1995 HG
True Units SD/RSD
. 800 ppb . 008

Seq: 41

.430 .435

Seq: 42

. 375 .374

Seq: 43

.264 .277

Seq: 44

.308 .310

Seq: 45
Units SD/RSD

ppb .002

17:13:17 26 Jan 1995 HG 

.442

17:16:12 26 Jan 1995 HG 

.384

17:19:07 26 Jan 1995 HG 

.280

17:22:00 26 Jan 1995 HG 

.305

17:24:55 26 Jan 1995 HG

♦♦♦ ChecirStandard; 3 Ck3 Seq: 46 17:27:53 26 Jan 1995 HG
Line Flag %Rcv. Found True Units SD/RSD
Hg 87.0^ 1.74 2.00 ppb .006

♦♦♦ Sample ID; M3639-56 Seq: 47 17:30:50 26 Jan 1995 HG

Hg .330 ppb . 002 .328 .332 .331

♦♦♦ Sample ID: M3639-57 Seq: 48 17:33:43 26 Jan 1995 HG

Hg .437 ppb . 004 .441 .434 .437

♦♦♦ Sample ID; QCS 2262 Seq: 49 17:36:36 26 Jan 1995 HG

Hg 32.2 ppb .072 32. 1 32. 1 32.3

♦♦♦ Sample ID; ID Seq: 50 17:40:00 26 Jan 1995 HG

Hg -.357 ppb .002 -.357 ■-.359 -.355

♦♦♦ Sample JP; ID Seq: 51 17:42:57 26 Jan 1995 HG

Hg
/

-.1<0 ppb . 003 -.139 -. 138 -. 143

Folder: M3639 Page 69 
17:10:21 26 Jan 1995 Protocol: SAMPLES 

Line Cone. Units SD/RSD 1 2 3 4 5 

--------------------------------------------------------------------------------

*** Check St and a rd:·· 2 Ck2 Seq: 40 17:10:21 26 Jan 1995 HG 
Line Flag Y.Rcv. Found True Units SD/RSD 
Hg 92.5 • 740 . 800 ppb . 008 

*** Sample _J.Q.: -M3639-52 Seq: 41 17:13:17 26 Jan 1995 HG 

Hg .435 ppb . 006 • 430 .435 . 442 

*** Sample ID: M3639-53 Seq: 42 17:16:12 26 Jan 1995 HG 

Hg • 378 ppb . 006 • 375 • 374 • 384 

*** Sample ID: M3639-54 Seq: 43 17:19:07 26 Jan 1995 HG 

Hg • 274 ppb . 008 • 264 • 277 .280 

*** Sample ID: M3639-55 Seq: 44 17:22:00 26 Jan 1995 HG 

Hg • 308 ppb • 002 • 308 . 310 . 305 

*** Check Standard:... i Ckl Seq: 45 17:24:55 26 Jan 1995 HG 
Line Flag- Found Range(+/-) Units SD/RSD 
Hg / -.015 ) 200 ppb .002 

\_ ----· 
3 Ck3 Seq: 46 17:27:53 26 Jan 1995 HG *** Check Standard: 

' Line Fl~ 'f.Rcv. · \ Found True Units SD/RSD 
Hg ~ 1.74 2.00 ppb . 006 

*** Sample ID: M3639-56 Seq: 47 17:30:50 26 Jan 1995 HG 

Hg • 330 ppb . 002 • 328 • 332 • 331 

*** Sample ID: M3639-57 Seq: 48 17:33:43 26 Jan 1995 HG 

Hg • 437 ppb • 004 . 441 . 434 .437 

*** Sample ID: QCS 2262 Seq: 49 17:36:36 26 Jan 1995 HG 

Hg 32.2 ppb • 072 32.1 32. 1 32.3 

*** Sample ID: ID Seq: 50 17:40:00 26 Jan 1995 HG 

Hg -.357 ppb . 002 -.357 -.359 -.355 
.,,,.. 

*** Sample JD= ID Seq: 51 17:42:57 26 Jan 1995 HG 

Hg _:::;-,14 ppb • 003 -. 139 -. 138 -. 143 



17:45:51 26 Jan 1995 

Line Cone. Units

Folder: M3639
Protocol; SAMPLES

SD/RSD 1 £

Page 70

*** Sanple ID; IK 

Hg ppb .002

Seq; 52 

124 -. 126

17:45:51 26 Jan 1995 HG 

-. 127
*** Check Standards 2 Ck2 
Line Flag SRcv. ~^,ound 
Hg ^91.9 >L735

*♦* Saeple rpT^

Seq: 53 17:48:47 26 Jan 1995 HG
True Units SD/RSD
.800 ppb

Seq; 54

. 000 -.093 -.093

.002

17:51:43 26 Jan 1995 HG 

-. 094

.443

1.29

2.55

2.21

Standard; 1 Ckl Seq; 55
Found Range(+/-) Units SD/RSD

-.015 .200 ppb .004

17:54:39 26 Jan 1995 HG

ID; ID Seq; 56 17:57:36 26 Jan 1995 HG

ppb .005 .439 .442

ID: ID - 4 V Seq; 57 18:00:30 26 Jan 1995 HG

ppb .008 1.29 1.29 1.30 —^\cCsC
ID: IK Seq; 58 18:03:25 26 Jan 1995 HG

ppb .007 2.55 2.55 2« 56 _

18:06:22 26 Jan 1995 HGID: IK Seq; 59

ppb .023 2. 19 2.22
\.D^ Ut

• 

17:45:51 26 Jan 1995 

Line Cone. Units SD/RSD 

Folder: M3639 
Protocol: SAMPLES 

1 2 

Page 70 

3 4 5 --------------------------------------------------------------------------------
*** Sa~D: IK Seq: 52 17:45:51 26 Jan 1995 HG 
Hg -. ~6 ppb . 002 -. 124 -. 126 -. 127 
*** Check Standard:.. 2 Ck2 Seq: 53 17:48:47 26 Jan 1995 HG Line Fla~, "Rev. - ~o 1.md True Units SD/RSD Hg 91. 9 • 735 . 800 ppb . 002 
*** 

Seq: 54 17:51:43 26 Jan 1995 HG 
Hg 

. 000 -.093 -.093 -.094 
*** Check Standard: 1 Ckl Seq: 55 17:54:39 26 Jan 1995 HG Line Flag Found Range(+/-) Units SD/RSD Hg -.015 • 200 ppb . 004 

*** Sample ID: ID (v\'?)lo39-~ Seq: 56 17:57:36 26 Jan 1995 HG 
Hg • 443 ppb ,005 • 439 • 442 • 448 \ ~ 

*** Sa■ ple ID: ID fu ~lo ¥i - 41 Seq: 57 18:00:30 26 Jan 1995 HG 
~ Hg 1. 29 ppb . 008 1. 29 1. 29 1.30 
\.~ *** Sa■ ple ID: IK Yn.~lc~9-4-S---tt-l Seq: 58 18:03:25 26 Jan 1995 HG 

~ 9, i_ L~v--l·---~ Hg 2.55 ppb .007 2.55 2.55 2.56 
V~lc \ \ C\ *** Sa■ ple ID: IK Vh ?_)(c. ~ ~ Sb-r-t Seq: 59 18:06:22 26 Jan 1995 HG 

¾ f),~ 
Hg 2.21 ppb . 023 2.19 --:. -:>·:> 2.24 ~- L...t,;;;;, 

\ .t>S- \ \ 6 
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^^|juo ^ 

1

[X
16:04;5a 24' Jan 1995

Folder; N1009 
Protocol; SAMPLES

Page 60

Line Cone. Units SD/RSD

*♦* Check St^n^artJ: 2 Ck2 
Line Flag/^Rcvo^ Found 
Hg \I 79.2 / .634

Seq: 40 16:04:52 24 Jan 1995 HG
True Units SD/RSD
.800 ppb .010

*** Saiple ID: M3639-2 

Hg . 289 ppb .003

*** Saeple ID; M3639-3 

Hg .524 ppb .006

*** Saeple ID: M3639-4

.524 ppb ■r*
*** Saiple ID; M3639-5

. 005.369
%

Seq; 41 

.293 .289

Seq: 42

.531 .522

Seq: 43

.523 .525

Seq: 44

.363 . 371

*** Check Stand^; 1 Ckl 
Line Flag .-'T^^unS^ange (+/-) 
Hg (j.015^ .200\

Seq: 45
Units SD/RSD

ppb .001

16:07:48 24 Jan 1995 HG 

.286

16:10:43 24 Jan 1995 HG 

.520

16:13:38 24 Jan 1995 HG 

.525

16:16:31 24 Jan 1995 HG 

.372

16:19:26 24 Jan 1995 HG

**♦ Check Standard; 3 Ck3 
Line F1 ao.x^'iCfic^ii '^F o und 
Hg ^ 91.9 ^1.84
*♦* SaipiWorM3639-6

W' ■

Seq; 46 
True Units 
2.00 ppb

16:22:24
SD/RSD
.012

24 Jan 1995 HG

Seq: 47 16:25:21 24 Jan 1995 HG

Hg .672 ppb V^007■# .665 .674 .678
*** Saiple ID; M3639-7 Mi Seq: 48 16:28:14 24 Jan 1995 HG
Hg 1.75 ppb

V
1.75 1.75 1.76

**« Saiple ID: M3639-8 i Seq: 49 16:31:09 24 Jan 1995 HG
Hg .521 ppb .005 .527 .519 .518
»*« Saiple ID; M3639-9 vi.;

■r
,011

Seq: 50 16:34:02 24 Jan 1995 HG
Hg .651 ppb .638 .654 .660
*«« Saiple ID: M3639-10 1 Seq: 51 16:36:56 24 Jan 1995 HG

■jV
Hg .838 ppb t004 .841 .833 .839

I

■v:

Line Cone. Units SD/RSD 

2 Ck2 
Line Found True 
Hg • 634 . 800 

*** Sa■ ple ID: M3639-2 

Hg • 289 ppb .003 

*** Sa■ ple ID: M3639-3 

Hg .524 ppb . 006 
,. 

*** Sa■ple ID: M3639-4 
:{,!_ 
· .. ~•:·' 

'".··~4ii . 
-~ . 

Hg - • 524 ppb . -.~·001 
.lJ(,• 
••ol."": 

'~. 
*** Sa■ple ID: M3639-5 ,:.;:ti'' 

. ,. 
j !:~~ . 

Hg • 369 ppb 
",j_ 
·.005 
~r· -~ 

1 

Seq: 
Units 

ppb 

Seq: 

• 293 

Seq: 

• 531 

Seq: 

.523 

Seq: 

• 363 

N1009 
·SAMPLES 

2 

40 

3 . 4 

16:04:52 24 
SD/RSD 

. 010 

41 16:07:48 24 

• 289 • 286 

42 16: 10: 43 24 

• 522 .520 

43 16:13:38 24 

.525 .525 

Jan 

Jan 

Jan 

Jan 

44 16:16:31 24 Jan 

• 371 • 372 

45 16:19:26 24 Jan *** Check S~: 1 Ck1 . Seq: 
Line Flag~ange<:t':( -> Units SD/RSD 
Hg -.015 .200 . ppb .001 

. ~".:.~;-·;; ::-~ 
Standard: 3 Ck3 Seq: 46 16:22:24 24 Jan 

,"I:' """ Line oun~ . True Units SD/RSD 
Hg 1. 0i{ 2.00 ppb • 012 ...... ::-,..: 

. . ~;1~· 
: M3639-E, 'i; Seq: 47 16:25:21 24 Jan • i.;. 

~ :,~ . 
t--~ 

Hg .672 ppb . :,:;_007 • 665 .674 .678 .·,,•t zt;·, ·•, 
*** Sa■ple ID: M3639-7 l' ... ' 

Seq: 48 16:28:14 24 Jan ' 'fr.~;: 
---. ,i ,· 

Hg 1. 75 ppb f.i003 1.75 1. 75 1. 76 :·.-'!:1·::.-, 
.;>" t, 

*** Sa■ple ID: M3639-8 ·.t'- / Seq: 49 16 :31 :09 24 Jan ·ft' :· ; '" 

Hg • 521 ppb -~005 • 527 • 519 • 518 

*** Sa■ ple ID: M3639-9 ·:,: Seq: 50 16:34:02 24 Jan 
; 

Hg .651 ppb .• 011 .638 .654 • 660 
,, 

*** Sa■ ple ID: M3639-10 J Seq: 51 16:36:56 24 Jan .~ 
-~~•(' 

Hg .838 ppb -t 004 • 841 • 833 • 839 .... 
~ , 

·-~--'. (\ r 
--~-
'\ ., ·. 

- - ---

l--~S
O\o\tt}S--~ 

Page 60 

5 

1995 HG 

1995 HG 

1995 HG 

1995 HG 

1995 HG 

1995 HG 

1995 HG 

1995 HG 

1°995 HG 

1995 HG 

1995 HG 

1995 HG 

~- -· 1 



Following Standard Metnods 3112

Hg oreo snaai

MEnCURY PREPARATION WORKSHEET
Date /—• ^

Analyst

Solids - Igm Liquids - 50 mLSample is weighed or measured Into a 150 mL add cleaned glass jar.
Add 2.5 mL H2S04 and 1.25 mL HN03 and mix.
Add 7.5 mL KMn04 and let sit tor 15 minutes to insure that purple color persists. Additional KMn04 may be needed. 
Add 4 mL K2S2C8 and heat for 2 hours in a water bath set at 95 C.
When samples are cooled to room temperature, add enough NaCI-hydroxylamino chloride to reduce excess KMnC4.
Analyze samples using Automated Mercury Analyzer.

Calibration Stds Vol. of 10Ooob KMn04 added Rnal vol. Standard oreo

C pA? —- 7. So rJ)

Check standard oreo

/ O.'^O r (

c a.?o \
\\

\

/o A 00
\•\4 4

1 Check Stds Volume used KMnC4 added Final vol.

vi 77W SO’^
P.O’ ! .0 1 t 1 •

ID Samole wt/vol KMnC4 added Rnal Vol. Factor Comments

lOC^L,^ ■nSrrl
/.(95?oy / US. n
iOO^Oc^ ( 0 ' 4^. So
1 D0(/:3^Cu \

\ \
1 0^3^, \ \ 4S.U7
I qf L,■ f

'if) l.CU^U

/

/

V

'^1

4-7 

<47,0(

Page i

• 

Following Standard Methoos 3112 

Hg ;::rec 3nee1 

ME~C~RY PRE?.d.RATION WORKSHE::T 

Date /-30>f S- . 
Analyst .J Du 

Sample is weighed or measured into a 1 SO ml acid cleaned glass jar. Solids - 1 gm_ Liquids - SO ml 
Add 2.S ml H2S04 and 1 .25 ml HNO3 and mix. 
Add 7.5 ml KMnO4 and let sit tor 15 minutes to insure that purple color persists. Additional KMnO4 may be needed. 
Add 4 ml K2S208 and heat for 2 hours in a water bath sat at 95 C. 
When samples are cooled to room temperature, add enough NaCl-hydroxyfamine chloride to reduce excess KMnC4. 
Analyze samples using Automated Mercury Analyzer. 

Calibration Stds Vol. of 1 00oob KMn04 added Final vol. Standard oreo 

C ~,--le, ----- ; . ~N 
O.~rr D.a<vi-C 
I o.S'o ( 
s: ?i . <;o \ \ 
lo \ 

___ t; 00 v 

Check Stds Volume used KMn04added Final vol. Check standard oreo 

C. g~~-io c.t./-~ /.~ 
;) _() 1.0 vi-€ It I • 

10 Samele wt/vol KMn04added Final Vol. Factor Comments 

rn ?lo'5:i.-:r$1 1. ocq 1c, t --7, 1 ri-i ~ '; r:l L{q,SA 

=S.9. /.03?0t r_ E 
4-g. /1 

--GPt:2 /.004-{)t , i:1 . 80 
\ 4<1. 01 ---c:, l . DO ,3c. 
"" 

---t:,,;i_ I o '.) 7 ' ~ - \ LJ-~ .Lil 
-43 I O,f9_~ ' ) \ 4-5'-~'1 \ 

:-kl/:_ I. I 2, 4-31c 
/ t../-~. ~'7 / 

-G,')< I 0?;J.5~v ( / l}~.9o 
. .) 

( 4--7.[fc, --&~ I.Cr5tL/ f 
--07 /.Q,]'7i ' / 'r L/--7.01 



SPIKE RECOVERY CALCULATIONS

(Soike cone. mq/LHO.OSU - (Bkqd cone. mq/ko)(qms. smol used)(tka/lOOOQ) x t00% 
(gms. spike used)(Stcl. T.V. mg/kg)(1kg/l000g)

Element

mo/koK \ o)n/1000)mc/IVO.OSU - (

(0.
OOPO's-T-- 0-DCOo;

14 K1/1000)

X 100%

Element

mq/ko)( \, \~^'l o)n/10001mg/IHO.OSU - f

3.0ax><?'7 X100% * ^„ r

Element
mq/ko)( \-^h^ oK1/1000ymc/IKO.OSU - (

( <k)( \.
D .^4 — 0.045 ^

X100%

Element

mq/IKO.OSU - (

)(1/1000)

XI00%

Page i

Sc1i<e c.a,c. 

I.AB REQUEST vf\13:(c--:? {1 
SPIKE RECOVERY CALCULATIONS 

SPIKE SOLN. c; \ ~lb 
Pace 

(Soike cone. mgJL)(O.OSL) - (Bkgd cone. mglkg)(gms. smol useaHtkc/'t OOOg) x 100% 
{gms. spike used)(Std. T.V. mg/kg)(1kg/1000g) 

Element * 
{)\?>lo~~ ( Q.Dl( ma/1)(0.0SL) -( O.OS ma/kc)( \ .09~6 9)(1/1000) 

( 0. lo ~Lj-'i(< \ . 4-4 rlj \16 )( 1/1000) 

Q.0OO'b~ -- o.ocoo~ x 100% ~, 9 D.0009~ 

Eleme~ sWrr 
9){1/1000l 

9i(1/1000l 

Element 

{ m9tll(0.05L1 • ( mgJkg)( 9)(1/1000) 

)( )(1/1000) 

X100% 

Page, 

.··'.,, . 
.;..· ~ \ 

:\\t· 
-··1 ... 

~ 
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18:17:16 31 Jan 1995 

Line Cone. Units

Folder: N1076
Protocol: SAMPLES

Page 76

SD/RSD

*** Saeple ID: M3639-61

Hg .294 ppb .001
*** Check Stajidard: 2 Ck2

■ound 
\567

Seq: 52

.S95 .295

18:17:16 31 Jan 1995 HG 

.292

Line Flag^^Rcvl ^ound 
Hg L/ 70.8 /

Seq: 53 18:20:12 31 Jan 1995 HG
True Units SD/RSD

*** Saaple ID: M3639-62 

Hg .669 ppb .007

*♦* Saaple ID: M3639-63 

Hg .394 ppb .003

. 800 ppb

Seq: 54

.668 .676

Seq: 55

. 396 .394

**♦ Check Standard; 1 Ckl Seq; 56
Line Flag Found Range(+/-) Units SD/RSD
Hg .059 .200 ppb . 006

■. ■ •>

♦** Saiple ID; M3639-64 

Hg .377 ppb .005

*♦* Saiple ID: M3639-65 

Hg .238 ppb' .003

*** Saaple ID: M3639-66 

Hg .313 ppb .001

*** Saaple ID: M3639-67

.379 .002
Cheek ^andard: 3 Ck3 

Line Flag I %Rcv. ^ound True Unit's 
Hg L \^4.21.48 2.00 ppb

Seq: 57

. 372 .376

Seq: 58

. 235 .239

Seq: 59

.312 .313

Seq: 60

.379 .381

Seq; 61

005

18:23:08 31 Jan 1995 HG 

.663

18:26:02 31 Jan 1995 HG 

.391

18:28:58 31 Jan 1995 HG

18:31:54 31 Jan 1995 HG 

.381

18:34:47 31 Jan 1995 HG 

.242

18:37:39 31 Jan 1995 HG 

.313

18:40:31 31 Jan 1995 HG 

.377

Saiple ID; M3639-68 

Hg .753 ppb .003

*** Saiple ID; M3639-69 

Hg .993 ppb .005

Seq: 62

.750 .756

Seq: 63

.988 .997

18:43:28 31 Jan 1995 HG 
SD/RSD 
.007

18:46:24 31 Jan 1995 HG 

.752

18:49:18 31 Jan 1995 HG 

.995

Folder: N1076 Page 76 
18:17d6 31 Jan 1995 Protocol: SAMPLES 

Line Cone. Units SD/RSD 1 2 3 4 5 
--------------------------------------------------------------------------------
*** Sa■ ple ID: M3639-61 Seq: 52 18:17:16 31 Jan 1995 HG 

Hg • 294 ppb . 001 • 295 • 295 • 292 

**·If- Check Sta l"d: 2 Ck2 Seq: 53 18:20:12 3.t Jan 1995 HG 
Line Flag ~Rcv~ound True Units SD/RSD 
Hg L 70. 8 ,, • 567 . 800 ppb • 005 

*** Sa■ ple ID: M3639-62 Seq: 54 18:23:08 31 Jan 1995 HG 

Hg • 669 ppb .007 .668 • 676 .663 

*** Sa■ ple ID: M3639-63 Seq: 55 18:26:02 31 Jan 1995 HG 
,, 

Hg · '~394 ppb .003 • 396 • 394 • 391 . . ¥•': • • 

*** · Check Standard: 1 .-:- Ck1 Seq: 56 18:28:58 31 Jan 1995 HG 
Line f~ag Found Ra~ge(+/-) Unit ·s SD/RSD 
Hg . 059 .200 ppb . 006 

• *** Sa■ ple ID: M3639_;64 Seq: 57 18:31:54 31 Jan 1995 HG 

Hg .377 ppb .005 • 372 • 376 • 381 

*** Sa■ple ID: M3639-65 Seq: 58 18:34:47 31 Jan 1995 HG 

Hg .-238 ppb ·. .003 • 235 • 239 .242 

*** Sa■ple . ID: M3639-66 Seq: 59 18:37:39 31 Jan 1995 HG - · • . .. •./i 
. Hg .. · .. ~-313 PP~ . .001 • 312 • 313 .313 

·:· ~-; ., '.•: 

~ '-'.·:'. *** .~a•p~e ID: M3639-67 Seq: 60 18:40:31 31 Jan 1995 HG 

Hg .379 ··- -- .002 • 379 • 381 • 377 

*** Check Ck3 Seq: 61 18:43:28 31 Jan 1995 HG 
Line Flag ound True Units SD/RSD 
Hg L 1. 48 2.00 ppb • 007 

*** Sa■ ple ID: M3639-68 Seq: 62 18:46:24 31 Jan 1995 HG 

Hg .753 ppb • 003 • 750 • 756 .752 

• *** Sa■ple ID: M3639-69 Seq: 63 18:49:18 31 Jan 1995 HG 

Hg .993 ppb .005 .988 • 997 .995 



'AFESULTS

Reported results Cordova Soils

MG/KG CD 00 CR CU FE Nl PB-MS 2N

M3639-1 <1 10 25 9.9 17000 21 9.4 47
_ < <1 9 22 8.3 15000 17 7.6 39

<1 30 32 12 22000 26 10 42
<1 40 33 12 21000 29 13 51
<1 10 23 8.9 15000 16 9.5 38

-€ <1 120 29 9.5 26000 38 12 50
-7 <1 220 43 13 42000 64 20 88
-£ <1 58 29 10 21000 28 12 47
-a <1 40 27 10 19000 24 9.8 51

-1C <1 190 28 7 30000 49 13 46
-11 <1 140 50 17 37000 51 21 99
-12 <1 73 39 12 26000 31 12 46
-13 <1 80 25 8.1 21000 29 8.2 38
-14 <1 94 34 9.6 25000 32 9.6 45
-15 <1 20 29 7.3 17000 21 7.3 35
16 <1 55 30 9 23000 26 14 60

-17 <1 230 29 1 1 31000 41 13 35
-18 <1 57 18 7.6 16000 30 7.6 39
-19 <1 430 39 14 46000 120 18 73
-20 <1 140 32 12 26000 51 14 68
-21 <1 55 29 10 22000 33 10 48
-22 <1 73 26 1 1 21000 39 10 51
-23 <1 85 18 6 16000 30 7.4 33
-24 <1 40 1 9 7.3 15000 25 8.7 39
-25 <1 40 18 6.3 15000 28 6.7 34
-26 <1 40 19 6.3 14000 1 9 5.9 35
-27 <1 30 14 5.4 12000 16 4.9 29
-28 <1 30 1 5 5.8 14000 14 6.2 31
-29 <1 40 14 5.7 14000 23 5.7 30
-30 <1 30 1 5 4 14000 16 5.5 27
-31 <1 20 11 4 11000 1 2 4.6 24
-32 <1 20 21 8.2 15000 24 7.3 39
-33 <1 40 23 7 17000 30 7.3 38
-34 <1 30 23 8.7 17000 26 7.3 40
-35 <1 56 18 7.4 16000 33 7.2 38
-36 <1 56 20 6.6 16000 33 7 37
-37 <1 40 18 6.4 15000 24 6.9 32
-38 <1 60 17 6.6 15000 28 7.4 35
-39 <1 40 20 7.3 16000 27 6.7 35
-40 <1 30 19 25 15000 25 6.4 34
-41 <1 10 1 9 6.4 13000 17 5.5 32
-42 <1 20 24 7.1 15000 1 9 7.3 33
-43 <1 30 25 7.9 16000 22 7.8 32
-44 <1 30 24 6.5 14000 20 6.7 30
-45 <1 10 33 8.8 16000 17 12 41
-46 <1 10 30 7.7 16000 1 8 1 1 41
-47 <1 9 26 8.8 13000 17 1 1 46
-48 <1 10 34 10 19000 20 1 1 45
-49 <1 10 30 10 17000 1 8 10 40
-50 <1 10 26 9.1 16000 1 8 1 1 48
-51 <1 9 21 6.2 13000 1 5 7.3 32
-52 <1 9 17 6 12000 1 3 7.2 31
-53 <1 5 1 5 8.5 11000 1 5 3.5 20
-54 <1 5 17 1 1 13000 1 4 3.7 21
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ml. AESLUS 

Reported results Cordova Soils 

MG'KG CD OJ CR OJ FE NI PS-MS 2N 

M3639-1 <1 10 25 9.9 17000 21 9.4 47 
-2 < 1 9 22 8.3 15000 1 7 7.6 39 
-3 <1 30 32 12 22000 26 10 42 
-4 <1 40 33 12 21000 29 13 51 
-5 <1 10 23 8.9 15000 16 9.5 38 
-6 <1 120 29 9.5 26000 38 1 2 50 
-7 <1 220 43 13 42000 64 20 88 
-8 <1 58 29 10 21000 28 1 2 47 
-9 <1 40 27 10 19000 24 9.8 51 

-10 <1 190 28 7 30000 49 13 46 
-11 <1 140 50 17 37000 51 21 99 
-12 <1 73 39 12 26000 31 12 46 
-13 < 1 80 25 8.1 21000 29 8.2 38 
-14 <1 94 34 9.6 25000 32 9.6 45 
-15 <1 20 29 7 .3 17000 21 7.3 35 
16 <1 55 30 9 23000 26 14 60 

-17 <1 230 29 11 31000 41 1 3 35 
-18 <1 57 1 8 7.6 16000 30 7.6 39 
-19 <1 430 39 1 4 46000 120 18 73 
-20 <1 140 32 1 2 26000 51 1 4 68 
-21 <1 55 29 10 22000 33 10 48 
-22 <1 73 26 11 21000 39 10 51 
-23 <1 85 18 6 16000 30 7.4 33 
-24 <1 40 19 7.3 15000 25 8.7 39 
-25 <1 40 18 6.3 15000 28 6.7 34 
-26 <1 40 1 9 6.3 14000 1 9 5.9 35 
-27 <1 30 14 5.4 12000 1 6 4 .9 29 
-28 <1 30 15 5.8 14000 14 6.2 31 
-29 <1 40 1 4 5.7 14000 23 5.7 30 
-30 <1 30 1 5 4 14000 1 6 5.5 27 
-31 <1 20 11 4 11000 1 2 4.6 24 
-32 <1 20 21 8.2 15000 24 7.3 39 
-33 <1 40 23 7 17000 30 7.3 38 
-34 <1 30 23 8 .7 17000 26 7.3 40 
-35 <1 56 18 7.4 16000 33 7.2 38 
-36 <1 56 20 6.6 16000 33 7 37 
-37 <1 40 18 6 .4 15000 24 6 .9 32 
-38 <1 60 17 6.6 15000 28 7.4 35 
-39 <1 40 20 7.3 16000 27 6.7 35 
-40 <1 30 1 9 25 15000 25 6 .4 34 
-41 <1 10 1 9 6.4 13000 1 7 5 .5 32 
-42 <1 20 24 7 .1 15000 1 9 7.3 33 
-43 <1 30 25 7.9 16000 22 7 .8 32 
-44 <1 30 24 6.5 14000 20 6 .7 30 
-45 <1 10 33 8.8 16000 1 7 1 2 41 
-46 <1 10 30 7.7 16000 1 8 11 41 
-47 <1 9 26 8 .8 13000 1 7 1 1 46 
-48 <1 1 0 34 10 19000 20 1 1 45 
-49 <1 10 30 10 17000 1 8 1 0 40 
-50 <1 10 26 9.1 16000 1 8 1 1 48 
-51 <1 9 21 6.2 13000 1 5 7.3 32 
-52 <1 9 1 7 6 12000 1 3 7.2 31 
-53 <1 5 1 5 8.5 11000 1 5 3.5 20 
-54 <1 5 17 1 1 13000 1 4 3.7 21 
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J-CCWDOVA RESULTS

-55 <1 7 22 12 13000 1 5 5 24
-56 <1 6 19 6.4 12000 13 4.4 20
-57 <1 <5 17 6.7 11000 1 4 3.7 1 9
-58 <1 5 15 7.7 11000 16 3.7 19
-59 <1 10 17 10 13000 20 3.8 40
-60 <1 10 15 8.2 11000 1 8 3.2 48
-61 <1 6 11 7.7 9200 1 5 2.8 14
-62 <1 8 24 11 17000 21 8 37
-63 <1 8 21 11 14000 1 9 4.8 24
-64 <1 5 11 6.1 8800 13 2.6 13
-65 <1 6 9.6 5.2 7100 1 1 2.5 12
-66 <1 7 7.9 7.1 7100 12 2.8 12
-67 <1 20 14 8.6 12000 20 3.4 20
-68 <1 9 21 7.8 14000 18 7.5 36
-69 <1 170 18 6.4 21000 52 28 35

1 o <1 40 20 6.8 17000 26 7 34
-71 <1 40 16 6.4 15000 25 6.1 31
-72 <1 7 22 7 13000 15 5 22
-73 <1 9 34 14 22000 23 9.2 48
-74 <1 1 5 22 9.1 17000 20 9.8 45
-75 <1 10 22 8.6 15000 33 7.6 38
-76 <1 7 14 9.2 11000 16 3.5 20
-77 <1 6 17 11 12000 16 3.3 20
-78 <1 6 11 8.7 9200 13 2.9 15

QCB mg/I 0.008 -0.011 -0.002 -0.001 -0.43 -0.01 2.14 UG/L 0.041
QCB mg/I 0.003 0.018 0.005 0.002 -0.1 -0.01 -0.2 -0.003
QCB mg/I 0.002 -0.012 0.03 -0.003 0.11 -0.007 -0.66 0.004
QCB mg/I 0.002 0.002 0.004 0.002 0.04 0.022 -0.61 0.005

QCS 2262 0.5 12 82 29 31000 73 13 95
QCS 1376 3 11 97 94 34000 38 150 410
QCS 1366 <0.5 3 8 <3 36000 4 7 65
QCS 1367 <0.5 2 16 11 11000 8 8.7 39

QCD-1 <1 10 22 9 17000 20 9.8 45
QCD-2 <1 10 21 8 15000 17 15 38
QCD-21 <1 58 23 10 22000 33 14 46
QCD-22 <1 75 20 10 21000 36 10 49
QCD-42 <1 18 22 7 15000 20 7.1 34
QCD-52 <1 8 18 5 12000 14 6.7 30
QCD-61 <1 6 13 8 9900 14 3 14
QCD-62 <1 6 26 12 18000 20 7.4 38
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crlcvA RESULTS 

co CR c..u FE. N\ "Z.N 
-55 <1 7 22 12 13000 1 5 5 24 
-56 <1 6 1 9 6 .4 12000 13 4.4 20 
-57 <1 <5 17 6 .7 11000 1 4 3 .7 1 9 
-58 <1 5 1 5 7.7 11000 1 6 3.7 19 
-59 <1 10 17 10 13000 20 3.8 40 
-60 <1 10 1 5 8 .2 11000 1 8 3.2 48 
-61 <1 6 11 7.7 9200 1 5 2.8 14 
-62 <1 8 24 11 17000 21 8 37 
-63 <1 8 21 11 14000 1 9 4 .8 24 
-64 <1 5 11 6 .1 8800 1 3 2.6 13 
-65 <1 6 9 .6 5 .2 7100 1 1 2.5 1 2 
-66 <1 7 7 .9 7 .1 7100 1 2 2.8 12 
-67 <1 20 14 8.6 12000 20 3.4 20 
-68 <1 9 21 7.8 14000 1 8 7.5 36 
-69 <1 170 1 8 6.4 21000 52 28 35 
-70 <1 40 20 6.8 17000 26 7 34 
-71 <1 40 16 6.4 15000 25 6 .1 31 
-72 <1 7 22 7 13000 15 5 22 
-73 <1 9 34 14 22000 23 9.2 48 
-74 <1 15 22 9.1 17000 20 9.8 45 
-75 <1 10 22 8.6 15000 33 7.6 38 
-76 <1 7 14 9.2 11 000 1 6 3 .5 20 
-77 <1 6 17 11 12000 1 6 3 .3 20 
-78 <1 6 11 8 .7 9200 1 3 2.9 15 

QCB mg/I 0.008 -0 .011 -0.002 -0.001 -0 .43 -0.01 2.14 UG/L 0.041 
QCB mg/I 0.003 0.018 0.005 0.002 -0.1 -0 .01 -0.2 -0 .003 
QCB mg/I 0.002 -0.012 0.03 -0.003 0.1 1 -0.007 -0.66 0.004 
QCB mg/I 0 .002 0.002 0.004 0.002 0 .04 0 .022 -0.61 0.005 

QCS 2262 0.5 12 82 29 31000 73 13 95 
QCS 1376 3 11 97 94 34000 38 150 410 
QCS 1366 <0.5 3 8 <3 36000 4 7 65 
QCS 1367 <0.5 2 16 11 11000 8 8.7 39 

QCD-1 <1 10 22 9 17000 20 9 .8 45 
QCD-2 <1 10 21 8 15000 1 7 1 5 38 
QCD-21 <1 58 23 10 22000 33 14 46 
QCD-22 <1 75 20 10 21000 36 10 49 
QCD-42 <1 1 8 22 7 15000 20 7.1 34 
QCD-52 <1 8 18 5 12000 1 4 6 .7 30 
QCD-61 <1 6 13 8 9900 1 4 3 14 
QCD-62 <1 6 26 1 2 18000 20 7.4 38 

Page 2 



3M/ENVIB0NMENTAL LABCRATOBY 
METALS - SAMPLE PFEPARATICN

LR#: M3639 DESC: CORDOVA ANNUAL SOIL SAMPLES 199 REffJESTER: MTE/JSH/MJK 
PROJ NO: 20-7903 DEPT:0222 METAL-PREP DUE DATE:

SAMPLE SAMP WT INI VOL FIN VOL FACTOR PREPARATION AND CBSERVATICNS

M3639- 1 _____ nOrvX ^
CD 00 CR CU FE HG METAL-PREP NI PB-MS ZN
M3639- 2 i.OCn7 
CD 00 CR CU ra HG METAL-PREP

M3639- 3 i.C>^IO 
CD 00 CR CU FE HG METAL-PRE^

PB-MS

M3639- 4 l-Olk?'::) \ ^
CD 00 CR CU FE HG METAL-PREP NI PB-MIS ZN

M3639- 5 (
CD CO CR CU FE HG METAL-PREP NI ypB^ ZN
M3639- 6 1.0^7 
CD 00 CR CU FE HG METAL-PREP PBHMS

M3639- 7
CD CO CR CU FE HG METAL-PREP PB-MS
M3639- ! 
CD 00 CR HG METAL-PREP

M3639- 9
CD 00 CR CU FE HG METAL-PREP NI P]
M3639- 10 1.0^4 / M
CD 00 CR CU EE HG METAL-PREP NI fB-MS ZN
MC639- lll.03>4^
CD 00 CR CU FE HG METAL-PREP NI
M3639- 12 \.'C>V1'7 '
CD 00 CR CU FE HG METAL-PREP NI

M3639- 13 I
CD 00 CR CU FE HG METAL-PREP

CD 00 CR CU FE HG METAL-PREP

M3639- 15
CD CO CR CU FE HG METAL-PREP

3M/ENVIRONMENTAL LABORATORY 
METALS - SAMPIE PREPARATICN 

IR#: M3639 DESC: CORDOVA ANNUAL SOIL SAMPIES 199 REQUESTER: MI'E/JSH/MJK 
PROJ NO: 20-7903 DEPT:0222 METAL-PREP DUE DATE: 

SAMPIE SAMP wr INI VOL FIN VOL FACTOR PREPARATICN AND OBSERVATICNS 

M3639- 1 \,DoL\<t .==-= ~,.. Q t¥t.1G 5~ \-\.ODJL>~o\;, ZvJ_ +\cJo 1 
CD 00 CR CU FE HG METAL-PREP~ ZN ::;J 

M3639- 2 \.0017 __ _J"'~. 4ti.b7 
CD 00 CR CU FE HG METAL-PREP PB-MS ZN ----------t---

M3639- J\.0510 .=c-c-==-.--1 __ 41.S1 -------r--
CD 00 CR CU FE HG METAL-P 

M3639- 4 \.Dlk5' 
CD 00 CR CU FE HG ME=TAL__,._....,,P=REP NI 

L\C(. l9 
B-MS ZN 

M3639- s l .'CDl./o 
CD 00 CR CU FE HG METAL-PREP NI 

1-ts.~'j 
-----+------B-MS ZN 

M3639- 6 I. er;o 1 l\-1.<;~ 
CD 00 CR CU FE HG METAL-PREP 

M3639- 7 l,oo(A .=-=-=-"'= I:=--~ L\9 .la8 
CD 00 CR CU FE HG METAL-PREP PB;-.tS ZN 

M3639- s),\~O __ __._ ~if.CJS _____ ___, __ 
CD 00 CR CU FE HG METAL-PREP NI B-MS ZN 

M3639- 9 i. D?--qS __________ =-c-±-- ~~-~, 
CD 00 CR CU FE HG METAL-PREP NI P -MS ZN ( 

·oa 
M3639- 10 \. D ~ <-t -- ----- \lD. 1 ---------
CD 00 CR CU FE HG METAL-PREP NI B;-.tS ZN 

M3639- 11 \ • Q 3,~f\ __ -1-- \\-i .oi 
CD 00 CR CU FE HG METAL-PREP N PB;-.tS ZN 

M3639- 12 \,1) \"11 ¥1 .\~ 
CD 00 CR CU FE HG ME-TAL--P-REP NI B-MS ZN 

M3639- n \ .(f;)..(oS 
CD 00 CR CU FE HG METAL-PREP NI P 

M3639- 14 t I 0d-q5 __ 
CD CO CR CU FE HG METAL-PREP NI 

M3639- 15 \ 1Di11 
CD 00 CR CU FE HG METAL-PREP NI 

- ~\ 0,'5 

\ . 
D 

~i11 
ZN 

u~S7 

tt1.loiu 
.9?-



3M/ENVIBaSIMENTAL LABCBATORY 
METALS - SAMPLE PREPARATICN

DATE: 
ANALYST

LR#: M3639 DESC: CORDOVA ANNUAL SOIL SAMPLES 199 REQUESTER: MIE/JSH/MJK 
PROJ NO: 20-7903 DEPT:0222 METAL-PREP DUE DATE:

SAMPLE SAMP WT INI VOL FIN VOL FACTOR PREPARATICN AND CBSERVATICNS

/ M3639- 16
/ CD CO CR CU FE HG METAL-PREP Nl"PB^-MS ZN
( M3639- 17 1,01^2^
\ CD CO CR CU FE HG METAL-PREP NI
\ M3639- 18 ], f>yi \

y)kJ) 4331 ^h0LKO6^ l/vQAt-
NI PB^ ZN ^ v-Lj'v

43.U

^ CD CO CR CU FE HG METAL-PREP NI

/ M3639- 19 1
( CD 00 CR CU FE HG METAL-PREP NI 
\ M3639- 20 1.06^5^

ZN

\ CD 00 CR CU FE HG METAL-PREP nT^

ZN

'in.n
M3639- 21 _ 
CD CO CR CU

M3639- 22
iTAL-PREP NI

CD CO CR CU FE HG METAL-PREP NI E B-MS ZN
M3639- 23 \ i
CD 00 CR CU re HG METAL-PPEP NI PE
M3639- 24 \.0\^O 
CD 00 CR CU re HG METAL-PREP NI PB-
M3639- 25 \.T^^

“IS ZN

_____ ____1_CD 00 CR CU re HG METAL-PREP NI PEjMS ZN 
M3639- 26 \
CD 00 CR CU re HG METAL-PREP NI PB^ ZN

M3639- 27
CD 00 CR CU re HG METAL-PREP NI PE HyiS ZN

M3639- 28 I. D\03
CD CO CR CU re HG METAL-PREP NI PB' -MS ZN

43,13

>4^1.43
M3639- 29 \.Q2.15
CD 00 CR CU re HG METAL-PREP NI

50D--5
200-^

•I

434^'
CD 00 CR CU re HG METAL-PREP NI ®-MS ZN ---------V--------(\'>:yh

\

7.T.- \

TTovC^w
T

2^ \* 't.O'JAz. -Uu?
0:^10 <:

/

■V

n

I 
a __ Cl$" 

3M/ENVIRONMENTAL LABORATORY DATE: ~ ~ I ) ) 
METALS - SAMPLE PREPARATICN ANALYST:~ { 2 ( _ t./0 / 

IR#: M3639 DESC: CORDOVA ANNUAL SOIL SAMPLES 199 REQUESTER: MIE/JSH/MJK 
PROJ NO: 20-7903 DEPT:0222 METAL-PREP DUE DATE: 

SAMPLE SAME' wr INI VOL FIN VOL FACTOR PREPARATION AND OBSERVATICNS 

M3639- 16 \.o,v; .~ -q<,\..o l\>1. \9 5~HLX:>0 .W-~ :)a9.J{do~W. CD CD CR CU FE HG METAL-PREP ~ ZN J 

M3639- 17 \.0\'iS2-- -- --+- L\C\, \ \ 
CD CD CR CU FE HG METAL-PREP NIP. -MS ZN 

M3639- 18 ). Dd-7 \ __ __ ~~.lo~ 
CD CD CR CU FE HG METAL-PREP NI P -MS ZN 

M3639- 19 \ I Q;)..V6 =-=-= ;;-;;:;;::;-t_ L\%, 69 
CD CD CR CU FE HG METAL-PREP NI PB ZN 

M3639- 20 l .0655 __ =-:;==-t-;_ '-l1 ?fl 
CD CD CR CU FE HG METAL-PREP NI PB ZN -----+--------

M3639- 21 I Nr-::1 -- ---+-- ~9?' ___ --1------
CD (X) CR CUEEHM½HGG TAL-PREP NI p -MS ZN 

1,0 rlo ---i...-
M3639- 22 \. 0 . ~ =-::I:::"~ ~ CD CO CR CU FE HG t-1ETAL-PREP NI -MS ZN -----~-------

M3639- 23 \ ri~ \ -- --- ¥(.~ 
CD (X) CR ~d METAL-PREP NI p ZN 

M3639- 24 \ I{)\ go =-== ---+-_ 4A < \ ~ 
CD CD CR CU FE HG METAL-PREP NI PB ZN -----------+--

M3639- 25 \. Yfl<!.5 ~i .lo\ 
CD CD CR CU FE HG METAL-PREP NI PB ZN 

M3639- 26 \ , \ '2, ?::{ 
CD CD CR CU FE HG ME-TAL---P-REP NI P ~------ZN 

M3639- 27 \ , D\Jt 
CD CD CR CU FE HG METAL-PREP NI P 

l.Vl,\3 ------------ZN 

M3639- 28 \. 0\03> l .. \J\L\f'1 
CD CD CR CU FE HG ME-TAL---P-REP NI PB ZN --------1'----

M3639- 29 \.01..\5 __ ==-=±:----:-c. ·M.9( 
CD CD CR CU FE HG METAL-PREP NI -MS ZN --------+-----

W1.4< M3639- 30 L ol\Z,, 
CD CD CR CU FE HG METAL-PREP NI B-MS ZN 

<",s' 

-



3M/ENVIIOqMENTAL LABCRATOBY DATE: r
METALS - SAMPLE PREPABATICN ANALYST

LR#: M3639 DESC; CORDOVA ANNUAL SOIL SAMPLES 199 REQUESTER; ME/JSH/MJK 
PROJ NO: 20-7903 DEPT:0222 METAL-PREP DUE DATE:
SAMPLE SAMP WT INI VOL FIN VDL FACTOR PREPARATION AND OBSERVATIONS

M3639- 3l\,C>V10 ^Dt>JL '•
CD GO CR CU FE HG METAL-PREP NI PB-MS ZN

M3639- 32
CD CO CR CU FE HG METAL-PREP

CD GO CR CU FE HG METAL-PREP PB-MS
M3639- 34
CD 00 CR CU FE HG METAL-PREP NI

M3639- 35 l.Do 
CD 00 CR CU FE :tal-prep PB-MS
M3639- 36 \. 0C>7^
CD 00 CR CU FE HG METAL-PREP I
M3639- 37 \. 0\0'^
CD 00 CR CU FE HG METAL-PREP N

M3639- 38
CD 00 CR CU FE HG METAL-PREP NI 
M3639- 39 \
CD 00 CR CU FE HG METAL-PREP NI

M3639- 40 j
CD 00 OR CU FE HG METAL-PREP NI PB-MS

M3639- 41 tOd:M
CD 00 CR CU FE HG METAL-PREP PB-MS
M3639-
CD 00 OR CU FE HG METAL-PREP
M3639- 43 \ D%0
CD 00 OR CU FE HG METAL-PREP PB-MS
M3639- 44\>U//)b I
CD CO OR CU FE HG METAL-PREP Nl\pB-MS ZN
M3639- 45\.0'-^'^ ^ ^

CD 00 OR CU FE HG METAL-PREP NI PB-MS ZN

j 

I 

3M/ENVIRONMENTAL LAEORATORY 
METALS - SAMPIE PREPARATICN 

DATE: ,_ yCf t;/" 
ANALYST :tiJ)u0 

LR#: M3639 DESC: CORDOVA ANNUAL SOIL SAMPIES 199 REQUESTER: MI'E/JSH/MJK 
PROJ NO: 20-7903 DEPT:0222 METAL-PREP DUE DATE: 

SAMPI.E SAMP WT INI VOL FIN 'VOL FACIDR PREPARATION AND OBSERVATICNS 

M3639- 31 \. D \10 -- ~Or..l Liq. I lo 6 c,&}¼.)'.)'J,M-0fi SJ)k-~Cxf_// M!i! b&-
CD CO CR CU EE HG METAL- PREP I PB-MS ZN Mk_ 
M3639- 32 \, ol\l\l __ +-- lt1.Yo _____ ~--
CD CO CR CU EE HG METAL-PREP PB-MS ZN 

M3639- 33 \ .u-~4\ _ _ __ ~i.?\ 
CD CO CR CU EE HG METAL-PREP PB-MS ZN 

M3639- 34 \. CD\5 -=----= =-,~ ~ ,q·y CD CO CR CU EE HG METAL- PREP NI B--MS ZN _______ .,_ __ _ 

M3639- 35 \_"()~_ --+--- 4%.9& CD CO CR C'UFEiiG ~TAL-PREP N PB-MS ZN ________ __.,_ __ 

M3639- 36 \ . OC>:]q tl--9. b\ 
CD CO CR CU EE HG METAL-PREP PB-MS ZN 

M3639- 37 \. 0 \ Q-:1 
CD CO CR CU EE HG METAL-PREP N 

L\!1,4q 
-----------P B--MS ZN 

M3639- 38 \. 0 '>C\?-
CD CO CR CU EE HG ME=TAL------ P--REP NI 

M ____ _ 
-MS ZN 

M3639- 39 \, D~ 
CD CO CR CU EE HG ME-TAL--P-REP NI 

t1.lag --------,------

M3639- 40 \.DS~,;).,, __ 
CD CO CR CU EE HG METAL- PREP 

¥1. i 3 ------+------
I 

i 

. M3639- 41 \.cxi,\ -- _1::::--=~ ~0-----+------
CD CO CR CU EE HG METAL-PREP PB-MS ZN 

M3639- 42 '.W-13 --,--- ---I,--- ~ 1 CD CO CR CU EE HG METAL-PREP NI B--MS ZN ------.------

M3639- 43 \ ,(Y)(J) =---=- -+-- ~ ~ ____ _.,__ __ _ 

CD CO CR CU EE HG METAL-PREP N PB-MS ZN 

M3639- 44l.t:?-1{ __ ~~-----'------
CD CO CR CU EE HG METAL-PREP NI B--MS ZN 

M3639- 45\ _O',x)0 __ -=-- Y.i.53 
CD CO CR CU EE HG METAL-PREP NI PB-MS ZN -----------



9

3M/ENVIBasiMENTAL LABORATORY 
METALS - SAMPLE PREPARATION

DATE: b
ANALYST: ^ JJ\jO

LR#: M3639 DESC: CORDOVA ANNUAL SOIL SAMPLES 199 REQUESTER: MTE/JSH/MJK 
PRDJ NO: 20-7903 DEPT:0222 METAL-PREP DUE DATE:

SAMPLE SAMP WT INI VOL FIN VOL FACTOR PREPARATION AND CBSERVATICNS

M3639- 46 I.C041

/ AaJcZN

________________________

M3639- 47 \.DC4?
CD 00 OR CU FE HG METAL-PREP NI

M3639- 481-0^\9"
CD 00 CR CU FE HG METAL-PREP

M3639- 49
CD 00 CR CU FE HG METAL-PREP NI

M3639- 50 LC;M
CD 00 CR CU FE HG METAL-PREP NI E 

M3639- 51\,04'\0
CD 00 CR CU FE HG METAL-PREP m PB-MS 

M3639- 52\.(y>5\
CD 00 CR CU FE HG METAL-PREP NT PB-MS 
M3639- 53 \-0!'7‘3 \
CD 00 CR CU FE HG METAL-PREP NI

M3639- 54 \ .PCr7^
CD CO CR CU FE HG METAL-PREP NI
M3639- 55\.CM0^
CD 00 CR CU FE HG METAL-PREP NI PB-MS ZN“

M3639- 56 \ .0\'^
CD 00 CR CU EE HG METAL-PREP NI

M3639- 57 \ con ^
CD 00 CR CU FE HG METAL-PREP NI E

M3 639- 58
CD 00 CR CU FE HG METAL-PREP NI E 

M3639- 59\.0CR9'
CD CO CR CU FE HG METAL-PREP NI PB^ 

60

\
ZN

M3639-
^ 00 CR CU FE HG METAL-PREP NIi 0 ^ AJJ UJ LK LU rti HCj ^kCh-> O

}cSr^ t-cS. wn^t

licO-b 0A?^;Or I

\o~

3M/ENVIRONMENTAL LABORATORY 
METALS - SAMPIB PREPARATICN 

,,/ 

DATE: \--17-'1 ':::, 
ANALYST: ~-i'fu.J 

IB.#: M3639 DESC: COROOVA ANNUAL SOIL SAMPIBS 199 REQUESTER: MI'E/JSH/MJK 
PROJ NO: 20-7903 DEPT:0222 METAL-PREP DUE DATE: 

SAMPIB SAMP WT INI VOL FIN VOL FACTOR PREPARATION AND CBSERVATICNS 

M3639- 46 \.004-1 ~r, ... 0 lf C\ . Zo 0r4-d±A.)o(b /~ :)r&l}.cJ2Df~ 
CD CO CR CU EE HG METAL-P~ ZN ? 1 i'!. /1 ~ / p 
M3639- 47 \.DQ4-~ __ ,::--,~. ½9,10 ________ fY-V1Jft\-
CD CO CR CU EE HG METAL-PREP NI P =-MS ZN 

M3639- 48 \ .C0\ 'r -- -- 4 &. Lt:\ CD CO CR CU EE HG METAL-PREP N PB-M5 ZN ------------

M3639- 49 to1'll __ ____,~ 8ila<l ____________ _ 
CD CO CR CU EE HG METAL-PREP NI PB ZN 

M3639- 50 \.O'~O~ __ ~=- ~ \-----+-----CD CO CR CU EE HG METAL-PREP NI P =-MS ZN 

M3639- 51 \.()}\D ___ =r=-=-=. ( \ ~. O() 
CD CO CR CU EE HG METAL-PREP PB-M5 ZN~ -----+-------

M3639- 52 \.O'rS\ -- I:::--=--:-: u CD CO CR CU EE HG METAL-PREP PB-M5 ZN -----------

M3639- 53 \ .D r7'.:3 __ ~=-::-:. 4 q , \~-----------.----CD CO CR CU EE HG METAL-PREP NI -M5 ZN 

M3639- 54 \.oo:r3 r j() , u 
CD CO CR CU EE HG METAL-PREP N=-I -::-,P ~- ZN'th-1.(LI -----------+-

M3639- 55 \ .Q'.¥tY __ --+-- C\J. ?fl 
CD CO CR CU EE HG METAL-PREP NI B-M5 ZN ------,,.--------+--

M3639- 56 \. D\'?O 4\. % ____ _ 
CD CO CR CU EE HG METAL-PREP NI -M5 ZN 

M3639- 57 \ .OJ-1,6 -- -- u Q . i _(,, CD CO CR CU EE HG METAL-PREP NI PB ZN~ 'f-----------+--

M3639- 58 ,.a:-))~ __ __ Y1,6~ 
CD CO CR CU EE HG METAL-PREP NI P -M5 ZN ----------+---

L\ q. 50 -----------
M3639- 59 \.DC9?-
CD CO CR CU EE HG METAL-PREP NI ZN 

M3639- 60~ 
CO CR CU EE HG METAL-PREP NI 
2>,, 0 

\.0\10 



3M/ENVIBaslMENTAL LABQE^ATOFY 
METALS - SAMPLE PBEPARATICN

OM.:

LR#: M3639 DESC: COPDOVA ANNUAL SOIL SAMPLES 199 REQUESTER: MIE/JSH/MJK 
PROJ NO: 20-7903 DEPT:0222 METAL-PREP DUE DATE:

SAMPLE SAMP WT INI VOL FIN VOL FACTOR PREPARATION AND CBSERVATICNS

M3639- 61
CD 00 CR CU FE HG METAL-PREP M PB-MS

M3639- 62 | .QQK^
CD 00 CR CU FE HG METAL-PREP NI
M3639- 63 I.OHC?
CD CO CR CU FE HG METAL-PREP « PB-MS

M3639- 64 1.0^S>CD 00 CR CU EE HG METAL-PREP NIP
M3639- 65 \
CD 00 CR CU FE HG METAL-]-PREP NI PB-^ S

M3639- 66 1.02,5‘/CD 00 CR CU FE HG METAL-PREP NI

M3639- 67
CD 00 CR CU FE HG METAL-PREP NI

M3639- 68
CD 00 CR CU FE HG METAL-PREP NI ^B-MS

M3639- 69 
CD 00 CR CU^U EE HG METAL-PREP NI 3B-MS
M3639- 70 \
CD 00 CR CU FE HG METAL-PREP NI P

M3639- 71 _ 
CD 00 CR CU

M3639 
CD 00

I- 72 \

) CR CU FE HG M

METAL-PREP NI

METAL-PREP NI E
M3639- 73 LcaM'lCD CO CR CU FE HG METAL-PREP NI
K3639- 74 | I
CD CO CR CU FE HG METAL-PiPREP NI
M3 639- 75 \ .QV'1\

S^QP-i
'D.co-'?A

ITAL-PREPCD CO CR CU FE HG METAL-EI^ NI E

} Q-.0731

,9v^(L'
SE9eZN

OIS!ZN

miL

___________ZN

ZN

*

-
S-~ 

3M/ENVIFONMENTAL LABORATORY 
METALS - SAMPLE PREPARATio-1 

DATE: \ .... 1---Z, _ q5 
ANALYST:~ 

LR#: M3639 DESC: CORDOVA ANNUAL SOIL SAMPLES 199 REQUESTER: MrE/JSH/MJK 
PROJ NO: 20-7903 DEPT:0222 METAL-PREP DUE DA'IE: 

SAMPLE SAMP WT INI VOL FIN VOL FACI'OR PREPARATION AND OBSERVATio-lS 

M3639- 63 I. Ol~o _____ _______ l\~.3) 
CD CO CR CU FE HG METAL-PREP NI PB-MS ZN 

M3639- 64 } .038\ %J1, CD CO CR CU FE HG METAL-PREP NI P ZN _____ ___,,__ ___ _ 

M3639- 65 \.~ct___ , 111 _q,\ 
CD CO CR CU~ ~TAL-PREP N-I -PB--+ . zJ If?, 

M3639- 66 \. 035~ l\l. :)9 _______ _ 
CD CO CR CU FE HG METAL-PREP NI PB ZN 

M3639- 67 l- c:>'d-01 
CD CO CR CU FE HG METAL-PREP NI 

M3639- 68 '.Q{p\3 
CD CO CR CU FE HG METAL-PREP NI 

3G\.toY ___ _...,._ __ 
B-MS ZN 

M3639- 69 1.1)1·~'1 
CD CO CR c-u'RHG METAL-PREP NI 

41,0~-------B-MS ZN 

M3639- 70 I. tfd:51 =---- -~- C\ ~:'\5 
Q) CO CR CU EE HG METAL- PREP NI PB ZN1 

-----------

M3639- n \ NI _q __ __ ~VJ-~lp _______ _ 
CD CO CR ~G METAL-PREP NI PB ZN 

M3639- n \ .0-?0~ __ ___ t{o.a.t, · 
CD CO CR CU FE HG METAL-PREP NI P -MS ZN ----------+--

M3639- 73 \.0341 -- -I-- l\i.·3?. _______ _ 
CD CO CR CU FE HG METAL-PREP NI B-MS ZN 

M3639- 74 I .CY!>-/t, lli~ \ ~-t- 4q, 3P ____ _____,~-
CD CO CR CU FE HG METAL- REP NI PB 

M3639- 75 \.0\'1\ Chl.p:), __ Ljq.\{p _______ _ 
CD CO CR CU FE HG METAL~REP NI P -MS ZN 

I _, ➔ f"" ' 01 

\ 

UIB-~ ·--- l....L....--____::_ ______ ---=:.. 



3M/ENVIBaSIMENTAL LABCRATOBY 
METALS - SAMPLE PREPARATICN aUttYST:

LR#: M3639 DESC: CORDaVA ANNUAL SOIL SAMPLES 199 REQUESTER: MTE/JSH/MJK 
PROJ NO: 20-7903 DEPT:0222 METAL-PREP DUE DATE:

SAMPLE SAMP WT INI VDL' FIN VOL FACTOR PBEPARATIOJ AND CBSERVATICNS

M3639- 76
CD 00 CR CU FE

M3639- 77 
CD 00 CR

63 ^/)i&.\kOOo, <3a(L
FE HG METAd-PREP NI PB-MS ZN~^ ' //9

CU FE HG METAL-PREP NI ----
M3639- 78 \ \ ^
CD CO CR CU FE HG METAL-^P■‘■PREP NI P]

7“^ of 13 tJG

W ^ SlAv-\(Jka<Q-.
"3 (PefWcafc^

*' I

-j ^

_-*f3

,*- l4

3M/ENVIRONMENTAL LABORATORY 
METALS - SAMPLE PREPARATICN 

DATE: l-'Z'3-l1'5 
ANALYST: $y)l)J 

LR#: M3639 DESC: COROOVA ANNUAL SOIL SAMPLES 199 REQUESTER: MI'E/JSH/MJK 
PROJ NO: 20-7903 DEPT:0222 METAL-PREP DUE DATE: 

SAMPLE SAMP wr INI VOL' FIN VOL FACTOR PREPARATION AND OBSERVATICNS 

Jl!\ ~t ~\.lli 
~ 5 6-0~~ (~'{~1i') 

~ ~~)o\L 1({4-15 ~ ~\~, ~ QA.Q_ 

&_p~) 6D ~ LP~ll ~. ~ c)__L ,3 ~k~ 
est -k'h~ ·,t, s~ \tb (__ ~ , --{' -z-) 

I ~ ~ \ 
., \ at ?-

'. ~ r~ -, 
• " - - ✓ ? 



M3639_2

Cordova Soils

mg/I in solut. M3639-1 M3639-2 M3639-3 M3639-4 M3639-5

Cadmium 0.005 0.008 0.001 0.007 0.006
Cobalt 0.247 0.190 0.710 0.815 0.282
Chromium 0.495 0.450 0.669 0.663 0.467
Copper 0.198 0.167 0.262 0.241 0.183
Iron 346.480 303.400 457.790 426.000 311.660
Nickel 0.426 0.348 0.548 0.580 0.329
Lead 0.189 0.153 0.220 0.255 0.194
Zinc 0.940 0.796 0.885 1.032 0.774
Digestion Fact. 49.760 49.620 47.570 49.190 48.830

Reported mg/kg M36369-1 M3639-2 M3639-3 M3639-4 M3639-5

Cadmium 0.249 0.397 0.048 0.344 0.293
Cobalt 12.291 9.428 33.775 40.090 13.770
Chromium 24.631 22.329 31.824 32.613 22.804
Copper 9.852 8.287 12.463 11.855 8.936
Iron 17240.845 15054.708 21777.070 20954.940 15218.358
Nickel 21.198 17.268 26.068 28.530 16.065
Lead 9.405 7.592 10.465 12.543 9.473
Zinc 46.774 39.498 42.099 50.764 37.794

mg/I in solut. M3639-6 M3639-7 M3639-8 M3639-9 M3639-10

Cadmium 0.011 0.014 0.006 0.009 0.007
Cobalt 2.549 4.471 1.379 0.833 3.905
Chromium 0.611 0.866 0.686 0.549 0.571
Copper 0.199 0.257 0.238 0.214 0.144
Iron 538.300 843.920 504.700 397.910 621.870
Nickel 0.802 1.291 0.658 0.496 0.994
Lead 0.262 0.398 0.290 0.201 0.273
Zinc 1.043 1.762 1.120 1.047 0.946
Digestion Fact. 47.590 49.680 42.050 48.570 48.950

Reported mg/kg M3639-6 M3639-7 M3639-8 M3639-9 M3639-10

Cadmium 0.523 0.696 0.252 0.437 0.343
Cobalt 121.307 222.119 57.987 40.459 191.150
Chromium 29.077 43.023 28.846 26.665 27.950
Copper 9.470 12.768 10.008 10.394 7.049
Iron 25617.697 41925.946 21222.635 19326.489 30440.537
Nickel 38.167 64.137 27.669 24.091 48.656
Lead 12.469 19.773 12.195 9.763 13.363
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M3639_2 

Cordova Soils 

mq/1 in solut. M3639-1 M3639-2 M3639-3 M3639-4 M3639-5 

Cadmium 0.005 0.008 0 .001 0.007 0.006 
Cobalt 0.247 0.190 0.710 0 .815 0.282 
Chromium 0.495 0.450 0.669 0.663 0.467 
COPDer 0.198 0.167 0.262 0 .241 0.183 
Iron 346 .480 303.400 457.790 426.000 311.660 
Nickel 0.426 0.348 0.548 0 .580 0.329 
Lead 0.189 0.153 0.220 0.255 0.194 
Zinc 0.940 0.796 0.885 1.032 0.774 
Digestion Fact. 49.760 49 .620 47 .570 49.190 48.830 

Reported mQ/kQ M36369-1 M3639-2 M3639-3 M3639-4 M3639-5 

Cadmium 0.249 0.397 0.048 0.344 0.293 
Cobalt 12.291 9 .428 33.775 40.090 13.770 
Chromium 24.631 22 .329 31.824 32.613 22.804 
Coooer 9.852 8.287 12.463 11.855 8.936 
Iron 17240.845 15054.708 21777.070 20954.940 15218.358 
Nickel 21 .19.8 17 .268 26.068 28.530 16.065 
Lead 9 .405 7.592 10.465 12.543 9.473 
Zinc 46.774 39.498 42 .099 50.764 37.794 

mQ/1 in solut. M3639-6 M3639-7 M3639-8 M3639-9 M3639-10 

Cadmium 0 .011 0.014 0.006 0.009 0 .007 
Cobalt 2.549 4.4 71 1.379 0.833 3.905 
Chromium 0.611 0.866 0.686 0.549 0.571 
Copper 0.199 0.257 0.238 0.214 0.144 
Iron 538.300 843.920 504. 700 397.910 621.870 
Nickel 0.802 1.291 0.658 0.496 0.994 
Lead 0.262 0.398 0.290 0.201 0.273 
Zinc 1.043 1.762 1.120 1.047 0.946 
Digestion Fact. 47.590 49.680 42.050 48 .570 48.950 

Reoorted mQ/kQ M3639-6 M3639-7 M3639-8 M3639-9 M3639-10 

Cadmium 0 .523 0 .696 0 .252 0.437 0.343 
Cobalt 121 .307 222.119 57.987 40.459 191.150 
Chromium 29.077 43 .023 28.846 26.665 27.950 
Copper 9.470 12. 768 10.008 10.394 7.049 
Iron 25617.697 41925.946 21222 .635 19326.489 30440.537 
Nickel 38.167 64.137 27.669 24 .091 48.656 
Lead 12.469 19 . 773 12.195 9.763 13.363 
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M3639 2

Zinc 49.636 87.536 47.096 50.853 46.307

mg/I in solut. M3639-11 M3639-12 M3639-13 M3639-14 M3639-15

Cadmium 0.016 0.012 0.013 0.006 0.004
Cobalt 3.026 1.491 1.643 1.930 0.426
Chromium 1.037 0.796 0.512 0.699 0.604
Copper 0.349 0.239 0.167 0.197 0.153
Iron 763.150 532.740 434.750 510.400 357.200
Nickel 1.066 0.630 0.586 0.668 0.441
Lead 0.445 0.252 0.169 0.197 0.153
Zinc 2.051 0.930 0.781 0.918 0.743
Digestion Fact. 48.080 49.130 48.710 48.570 47.660

Reported mg/kg M3639-11 M3639-12 M3639-13 M3639-14 M3639-15

Cadmium 0.769 0.590 0.633 0.291 0.191
Cobalt 145.490 73.253 80.031 93.740 20.303
Chromium 49.859 39.107 24.940 33.950 28.787
Copper 16.780 11.742 8.135 9.568 7.292
Iron 36692.252 26173.516 21176.673 24790.128 17024.152
Nickel 51.253 30.952 28.544 32.445 21.018
Lead 21.396 12.381 8.232 9.568 7.292
Zinc 98.612 45.691 38.043 44.587 35.411

mg/I in solut. M3639-16 M3639-17 M3639-18 M3639-19 M3639-20

Cadmium 0.007 0.006 0.005 0.017 0.007
Cobalt 1.121 4.614 1.174 8.929 2.951
Chromium 0.601 0.600 0.372 0.807 0.686
Copper 0.182 0.219 0.156 0.280 0.257
Iron 471.620 624.030 332.360 951.900 540.310
Nickel 0.533 0.838 0.614 2.451 1.079
Lead 0.276 0.260 0.156 0.379 0.291
Zinc 1.221 1.319 0.797 1.506 1.428
Digestion Fact. 49.190 49.110 48.680 48.690 47.370

Reported mo/kg M3639-16 M3639-17 M3639-18 M3639-19 M3639-20

Cadmium 0.344 0.295 0.243 0.828 0.332
Cobalt 55.142 226.594 57.150 434.753 139.789
Chromium 29.563 29.466 18.109 39.293 32.496
Copper 8.953 10.755 7.594 13.633 12.174
Iron 23198.988 30646.113 16179.285 46348.011 25594.485
Nickel 26.218 41.154 29.890 119.339 51.112
Lead 13.576 12.769 7.594 18.454 13.785
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M3639_2 

Zinc 49.636 87.536 47.096 50.853 46.307 

mo/I in solut. M3639-11 M3639-12 M3639-13 M3639-14 M3639-15 

Cadmium 0.016 0.012 0.013 0.006 0.004 
Cobalt 3.026 1.491 1.643 1.930 0.426 
Chromium 1.037 0.796 0.512 0.699 0.604 
Copper 0.349 0.239 0.167 0.197 0.153 
Iron 763.150 532.740 434.750 510.400 357.200 
Nickel 1.066 0.630 0.586 0.668 0.441 
Lead 0.445 0.252 0.169 0.197 0.153 
Zinc 2.051 0.930 0.781 0.918 0.743 
Digestion Fact. 48.080 49.130 48.710 48.570 47.660 

Reported mQ/ko M3639-11 M3639-12 M3639-13 M3639-14 M3639-15 

Cadmium 0.769 0.590 0.633 0.291 0.191 
Cobalt 145.490 73.253 80.031 93.740 20.303 
Chromium 49.859 39.107 24.940 33.950 28.787 
Coooer 16. 780 11. 7 42 8.135 9.568 7.292 
Iron 36692.252 26173.516 21176.673 24 790.128 17024.152 

• Nickel 51.253 30.952 28.544 32.445 21.018 
Lead 21.396 12.381 8.232 9.568 7.292 
Zinc 98.612 45.691 38.043 44.587 35.411 

mQ/1 in solut. M3639-16 M3639-17 M3639-18 M3639-19 M3639-20 

Cadmium 0.007 0.006 0.005 0.017 0.007 
Cobalt t .121 4.614 1.174 8.929 2.951 
Chromium 0.601 0.600 0.372 0.807 0.686 
Copper 0.182 0.219 0.156 0.280 0.257 
Iron 471.620 624.030 332.360 951.900 540.310 
Nickel 0.533 0.838 0 .614 2.451 1.079 
Lead 0.276 0.260 0.156 0.379 0.291 
Zinc 1.221 1.319 0.797 1.506 1.428 
Dioestion Fact. 49.190 49.110 48.680 48.690 47.370 

Reported mg/kg M3639-16 M3639-17 M3639-18 M3639-19 M3639-20 

Cadmium 0.344 0.295 0.243 0.828 0.332 
Cobalt 55.142 226.594 57.150 434.753 139.789 
Chromium 29.563 29.466 18.109 39.293 32.496 
Coooer 8.953 10. 755 7.594 13.633 12.174 
Iron 23198.988 30646.113 16179.285 46348.011 25594.485 
Nickel 26.218 41.154 29.890 119.339 51.112 
Lead 13.576 12.769 7.594 18.454 13.785 
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M3639 2

Zinc 60.061 64.776 38.798 73.327 67.644

mg/I in solut. M3639-21 M3639-22 M3639-23 M3639-24 M3639-25

Cadmium 0.003 0.004 0.005 0.002 0.004
Cobalt 1.168 1.508 1.715 0.807 0.901
Chromium 0.616 0.532 0.360 0.383 0.371
Copper 0.221 0.228 0.121 0.148 0.130
Iron 466.750 442.630 324.810 301.870 308.510
Nickel 0.712 0.813 0.606 0.518 0.575
Lead 0.221 0.214 0.148 0.177 0.138
Zinc 1.021 1.057 0.668 0.790 0.708
Digestion Fact. 46.920 48.320 49.800 49.120 48.610

Reported mg/kg M3639-21 M3639-22 M3639-23 M3639-24 M3639-25

Cadmium 0.141 0.193 0.249 0.098 0.194
Cobalt 54.803 72.867 85.407 39.640 43.798
Chromium 28.903 25.706 17.928 18.813 18.034
Copper 10.369 11.017 6.026 7.270 6.319
Iron 21899.910 21387.882 16175.538 14827.854 14996.671
Nickel 33.407 39.284 30.179 25.444 27.951
Lead 10.369 10.340 7.370 8.694 6.708
Zinc 47.905 51.074 33.266 38.805 34.416

mg/I in solut. M3639-26 M3639-27 M3639-28 M3639-29 M3639-30
Cadmium -0.001 0.009 0.004 -0.001 0.001
Cobalt 0.888 0.532 0.573 0.840 0.566
Chromium 0.436 0.282 0.295 0.280 0.313
Copper 0.142 0.109 0.117 0.117 0.088
Iron 316.900 238.500 280.630 281.050 277.900
Nickel 0.422 0.317 0.292 0.465 0.317
Lead 0.132 0.100 0.126 0.116 0.112
Zinc 0.787 0.596 0.626 0.616 0.554
Digestion Fact. 44.500 49.130 49.490 48.950 49.450

Reported mg/kg M3639-26 M3639-27 M3639-28 M3639-29 M3639-30

Cadmium -0.045 0.442 0.198 -0.049 0.049
Coblat 39.516 26.137 28.358 41.1 18 27.989
Chromium 19.402 13.855 14.600 13.706 15.478
Copper 6.319 5.355 5.790 5.727 4.352
Iron 14102.050 11717.505 13888.379 13757.398 13742.155
Nickel 18.779 15.574 14.451 22.762 15.676
Lead 5.874 4.913 6.236 5.678 5.538

Izinc 35.022 29.281 30.981 30.153 27.395
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M3639_2 

Zinc 60.061 64.776 38.798 73.327 67.644 

mw'I in solut. M3639-21 M3639-22 M3639-23 M3639-24 M3639-25 

Cadmium 0.003 0.004 0.005 0.002 0.004 
Cobalt 1.168 1.508 1. 715 0 .807 0.901 
Chromium 0.616 0.532 0.360 0.383 0.371 
Copper 0.221 0 .228 0.121 0.148 0.130 
Iron 466.750 442.630 324.810 301.870 308.510 
Nickel 0.712 0 .813 0.606 0 .518 0.575 
Lead 0.221 0.214 0 .148 0.177 0.138 
Zinc 1.021 1.057 0.668 0.790 0.708 
DiQestion Fact. 46 .920 48.320 49 .800 49.120 48.610 

Reported mQ/kQ M3639-21 M3639-22 M3639-23 M3639-24 M3639-25 

Cadmium 0.141 0.193 0 .249 0.098 0.194 
Cobalt 54.803 72 .867 85.407 39.640 43. 798 
Chromium 28 .903 25.706 17.928 18.813 18.034 
Coooer 10.369 11.017 6.026 7.270 6.319 
Iron 21899.910 21387.882 16175.538 14827 .854 14996.671 
Nickel 33.407 39.284 30.179 25.444 27.951 
Lead 10.369 10.340 7.370 8.694 6.708 
Zinc 47.905 51.074 33.266 38.805 34.416 

mg/I in solut. M3639-26 M3639-27 M3639-28 M3639-29 M3639-30 
Cadmium -0.001 0 .009 0.004 -0 .001 0.001 
Cobalt 0 .888 0.532 0.573 0.840 0.566 
Chromium 0.436 0.282 0.295 0.280 0.313 
Coooer 0.142 0.109 0 .117 0.117 0.088 
Iron 316.900 238.500 280.630 281 .050 277.900 
Nickel 0.422 0.317 0.292 0.465 0.317 
Lead 0.132 0.100 0.126 0 .116 0.112 
Zinc 0.787 0 .596 0.626 0.616 0.554 
Digestion Fact. 44.500 49.130 49.490 48.950 49.450 

Reported mg/kg M3639-26 M3639-27 M3639-28 M3639-29 M3639-30 

Cadmium -0.045 0.442 0 .198 -0.049 0.049 
Coblat 39.516 26.137 28 .358 4 1 .118 27.989 
Chromium 19.402 13.855 14 .600 13 .706 15.4 78 
Coooer 6.319 5.355 5.790 5.727 4.352 

• 
Iron 14102.050 11717.505 13888.379 13757.398 13742.155 
Nickel 18.779 15 .5 74 14 .451 22 .762 15.676 
Lead 5.874 4.9 13 6 .236 5 .678 5 .538 
Zinc 35.022 29.281 30 .981 30.153 27 .395 
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M3639 2

mg/I in solut. M3639-31 M3639-32 M3639-33 M3639-34 M3639-35
Cadmium -0.001 0.006 0.008 0.002 0.007
Cobalt 0.324 0.476 0.852 0.570 1.148
Chromium 0.217 0.432 0.468 0.467 0.376
Copper 0.085 0.172 0.145 0.174 0.151
Iron 215.450 306.070 347.920 340.290 330.370
Nickel 0.239 0.495 0.612 0.515 0.676
Lead 0.094 0.154 0.152 0.145 0.147
Zinc 0.495 0.827 0.795 0.809 0.779
Digestion Fact. 49.160 47.660 48.210 49.920 48.980

Reported mg/kg M3639-31 M3639-32 M3639-33 M3639-34 M3639-35

Cadmium -0.049 0.286 0.386 0.100 0.343
Coblat 15.928 22.686 41.075 28.454 56.229
Chromium 10.668 20.589 22.562 23.313 18.416
Copper 4.179 8.198 6.990 8.686 7.396
Iron 10591.522 14587.296 16773.223 16987.277 16181.523
Nickel 11.749 23.592 29.505 25.709 33.110
Lead 4.621 7.340 7.328 7.238 7.200
Zinc 24.334 39.415 38.327 40.385 38.155

mg/I in solut. ^3639-36 M3639-37 M3639-38 M3639-39 M3639-40
Cadmium 0.007 0.000 0.005 -0.001 0.002
Cobalt 1.139 0.721 1.228 0.931 0.636
Chromium 0.409 0.372 0.353 0.410 0.406
Copper 0.134 0.129 0.136 0.154 0.520
Iron 328.090 312.560 304.350 334.340 316.640
Nickel 0.478 0.577 0.576 0.520
Lead 0.142 0.140 0.152 0.141 0.134
Zinc 0.745 0.648 0.715 0.736 0.712
Digestion Fact. 49.610 49.490 48.580 47.680 47.430

Reported mg/kg M3639-36 M3639-37 M3639-38 M3639-39 M3639-40

Cadmium 0.347 0.000 0.243 -0.048 0.095
Coblat 56.506 35.682 59.656 44.390 30.165
Chromium 20.290 18.410 17.149 19.549 19.257
Copper 6.648 6.384 6.607 7.343 24.664
Iron 16276.545 15468.594 14785.323 15941.331 15018.235
Nickel 0.000 23.656 28.031 27.464 24.664
Lead 7.045 6.929 7.384 6.723 6.356
Zinc 36.959 32.070 34.735 35.092 33.770
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• mg/I in solut. M3639-31 M3639-32 M3639-33 M3639-34 M3639-35 
Cadmium -0.001 0.006 0.008 0.002 0.007 
Cobalt 0.324 0.476 0.852 0.570 1.148 
Chromium 0.217 0.432 0.468 0.467 0.376 
Coooer 0.085 0.172 0.145 0.174 0.151 
Iron 215.450 306.070 347.920 340.290 330.370 
Nickel 0.239 0.495 0.612 0 .515 0 .676 
Lead 0.094 0.154 0.152 0.145 0.147 
Zinc 0.495 0.827 0.795 0.809 0.779 
Digestion Fact. 49.160 47.660 48.210 49.920 48.980 

Reported mQ/kq M3639-31 M3639-32 M3639-33 M3639-34 M3639-35 

Cadmium -0.049 0.286 0.386 0.100 0.343 
Coblat 15.928 22.686 41.075 28.454 56.229 
Chromium 10.668 20.589 22.562 23.313 18.416 
Copper 4.179 8.198 6.990 8.686 7.396 
Iron 10591.522 14587 .296 16773.223 16987.277 16181.523 
Nickel 11. 749 23.592 29 .505 25. 709 33. 110 
Lead 4.621 7.340 7 .328 7.238 7.200 

• Zinc 24.334 39.415 38.327 40.385 38.155 

mg/I in solut. M3639-36 M3639-37 M3639-38 M3639-39 M3639-40 
Cadmium 0.007 0.000 0 .005 -0.001 0.002 
Cobalt 1.139 0.721 1.228 0.931 0.636 
Chromium 0.409 0.372 0.353 0.410 0.406 
Copper 0.134 0.129 0.136 0.154 0.520 
Iron 328.090 312.560 304.350 334.340 316.640 
Nickel 0.478 0 .577 0.576 0.520 
Lead 0.142 0.140 0 .152 0.141 0.134 
Zinc 0.745 0.648 0.715 0.736 0.712 
Digestion Fact. 49.61 d 49.490 48 .580 47.680 47.430 

Reported mg/kg M3639-36 M3639-37 M3639-38 M3639-39 M3639-40 

Cadmium 0.347 0.000 0.243 -0.048 0.095 
Coblat 56.506 35 .682 59 .656 44.390 30.165 
Chromium 20.290 18.410 17 .149 19.549 19.257 
Coooer 6.648 6.384 6.607 7.343 24.664 
Iron 16276.545 15468.594 14785.323 15941.331 15018.235 
Nickel 0.000 23.656 28.031 27.464 24.664 
Lead 7.045 6.929 7.384 6.723 6 .356 
Zinc 36.959 32 .070 34 .735 35 .092 33 . 770 
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mg/I in solut. M3639-41 M3639-42 M3639-43 M3639-44 M3639-45

Cadmium 0.008 0.008 0.003 0.006 0.004
Cobalt 0.291 0.352 0.673 0.522 0.256
Chromium 0.376 0.486 0.509 0.483 0.672
Copper 0.129 0.146 0.163 0.134 0.181
Iron 266.430 312.600 333.810 294.410 328.370
Nickel 0.343 0.386 0.459 0.418 0.358
Lead 0.111 0.149 0.161 0.137 0.239
Zinc 0.636 0.680 0.648 0.606 0.835
Digestion Fact. 49.700 48.670 48.730 48.850 48.530

Reported mg/kg M3639-41 M3639-42 M3639-43 M3639-44 M3639-45

Cadmium 0.398 0.389 0.146 0.293 0.194
Coblat 14.463 17.132 32.795 25.500 12.424
Chromium 18.687 23.654 24.804 23.595 32.612
Copper 6.411 7.106 7.943 6.546 8.784
Iron 13241.571 15214.242 16266.561 14381.929 15935.796
Nickel 17.047 18.787 22.367 20.419 17.374
Lead 5.517 7.252 7.846 6.692 11.599
Zinc 31.609 33.096 31.577 29.603 40.523

mg/I in solut. M3639-46 M3639-47 I M3639-48 M3639-49 M3639-50

Cadmium 0.004 0.005 0.005 0.006 0.005
Cobalt 0.203 0.190 0.284 0.237 0.208
Chromium 0.594 0.521 0.698 0.615 0.531
Copper 0.154 0.176 0.216 0.209 0.187
Iron 327.640 327.760 386.980 345.250 326.000
Nickel 0.353 0.333 0.409 0.371 0.367
Lead 0.213 0.230 0.236 0.214 0.221
Zinc 0.830 0.916 0.926 0.827 0.993
Digestion Fact. 49.800 49.760 48.490 48.680 48.510

Reported mg/kg M3639-46 M3639-47 M3639-48 M3639-49 M3639-50

Cadmium 0.199 0.249 0.242 0.292 0.243
Coblat 10.109 9.454 13.771 11.537 10.090
Chromium 29.581 25.925 33.846 29.938 25.759
Copper 7.669 8.758 10.474 10.174 9.071
Iron 16316.472 16309.338 18764.660 16806.770 15814.260
Nickel 17.579 16.570 19.832 18.060 17.803
Lead 10.607 11.445 11.444 10.418 10.721
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ma/I in solut. M3639-41 M3639-42 M3639-43 M3639-44 M3.639-45 

Cadmium 0.008 0.008 0.003 0.006 0 .004 
Cobalt 0.291 0.352 0.673 0 .522 0.256 
Chromium 0.376 0.486 0.509 0.483 0.672 
Copper 0.129 0.146 0 .163 0.134 0.181 
Iron 266 .430 312 .600 333.810 294.410 328.370 
Nickel 0.343 0.386 0.459 0.418 0.358 
Lead 0.111 0.149 0 . 161 0 .137 0 .239 
Zinc 0.636 0.680 0 .648 0.606 0.835 
Diaestion Fact. 49.700 48.670 48.730 48.850 48.530 

Reported mg/ka M3639-41 M3639-42 M3639-43 M3639-44 M3639-45 

Cadmium 0.398 0.389 0.146 0.293 0.194 
Coblat 1.4.463 17.132 32.795 25.500 12.424 
Chromium 18.687 23.654 24.804 23.595 32.612 
Copper 6.411 7.106 7.943 6.546 8.784 
Iron 13241.571 15214.242 16266.561 14381.929 15935.796 

• Nickel 17.047 18. 787 22.367 20.419 17.374 
Lead 5.517 7.252 7.846 6.692 11.599 
Zinc 31.609 33.096 31 .577 29 .603 40.523 

mg/I in solut. M3639-46 M3639-47 M3639-48 M3639-49 M3639-50 

Cadmium 0 .004 0.005 0.005 0.006 0.005 
Cobalt 0.203 0.190 0 .284 0.237 0.208 
Chromium 0 .594 0.521 0.698 0.615 0.531 
Copper 0.154 0.176 0.216 0 .209 0.187 
Iron 327.640 327.760 386 .980 345.250 326.000 
Nickel 0.353 0.333 0.409 0.371 0.367 
Lead 0.213 0.230 0 .236 0.214 0.221 
Zinc 0 .830 0.916 0.926 0.827 0.993 
Digestion Fact. 49.800 49.760 48.490 48 .680 48 .510 

Reported mg/kg M3639-46 M3639-47 M3639-48 M3639-49 M3639-50 

Cadmium 0.199 0.249 0.242 0.292 0.243 
Coblat 10.109 9.454 13.771 11.537 10.090 
Chromium 29.581 25.925 33 .846 29 .938 25.759 
Copper 7.669 8.758 10 .4 74 10.174 9.071 
Iron 16316.4 72 16309.338 18764.660 16806. 770 15814.260 
Nickel 17.579 16.570 19.832 18.060 17.803 
Lead 10.607 11.445 11 .444 10.418 10.721 
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Zinc 41.334 45.580 44.902 40.258 48.170

mg/I in solut. M3639-51 M3639-52 M3639-53 M3639-54 M3639-55

Cadmium 0.005 0.002 0.007 0.006 -0.003
Cobalt 0.184 0.182 0.102 0.110 0.142
Chromium 0.435 0.351 0.298 0.347 0.459
Copper 0.129 0.122 0.172 0.218 0.250
Iron 264.280 252.210 229.460 258.570 278.430
Nickel 0.319 0.268 0.304 0.287 0.306
Lead 0.151 0.148 0.072 0.074 0.104
Zinc 0.664 0.632 0.403 0.420 0.508
Digestion Fact. 48.030 48.780 49.150 49.640 47.880

Reported mg/kg M3639-51 M3639-52 M3639-53 M3639-54 M3639-55

Cadmium 0.240 0.098 0.344 0.298 -0.144
Coblat 8.838 8.878 5.013 5.460 6.799
Chromium 20.893 17.122 14.647 17.225 21.977
Copper 6.196 5.951 8.454 10.822 11.970
Iron 12693.368 12302.804 11277.959 12835.415 13331.228
Nickel 15.322 13.073 14.942 14.247 14.651
Lead 7.253 7.219 3.539 3.673 4.980
Zinc 31.892 30.829 19.807 20.849 24.323

mg/I in solut. M3639-56 M3639-57 M3639-58 M3639-59 M3639-60

Cadmium 0.005 0.000 -0.005 0.006 0.006
Cobalt 0.126 0.084 0.1 13 0.197 0.287
Chromium 0.395 0.343 0.320 0.345 0.300
Copper 0.129 0.138 0.161 0.205 0.170
Iron 239.580 224.080 239.750 257.160 220.080
Nickel 0.261 0.280 0.328 0.403 0.373
Lead 0.089 0.077 0.077 0.077 0.067
Zinc 0.400 0.397 0.407 0.463 0.361
Digestion Fact. 49.360 48.660 47.580 49.540 48.430

Reported mg/kg M3639-56 M3639-57 M3639-58 M3639-59 M3639-60

Cadmium 0.247 0.000 -0.238 0.297 0.291
Coblat 6.219 4.087 5.377 9.759 13.899
Chromium 19.497 16.690 15.226 17.091 14.529
Copper 6.367 6.715 7.660 10.156 8.233
Iron 11825.669 10903.733 11407.305 12739.706 10658.474
Nickel 12.883 13.625 15.606 19.965 18.064
Lead 4.393 3.747 3.664 3.815 3.245
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Zinc 41.334 45.580 44.902 40.258 48.170 

mg/I in solut. M3639-51 M3639-52 M3639-53 M3639-54 M3639-55 

Cadmium 0.005 0.002 0.007 0.006 -0.003 
Cobalt 0.184 0.182 0.102 0.110 0.142 
Chromium 0.435 0.351 0.298 0.347 0.459 
Copper 0.129 0.122 0.172 0.218 0.250 
Iron 264.280 252.210 229.460 258.570 278.430 
Nickel 0.319 0.268 0.304 0.287 0.306 
Lead 0.151 0.148 0.072 0.074 0.104 
Zinc 0.664 0.632 0.403 0.420 0.508 
Digestion Fact. 48.030 48. 780 49.150 49.640 47.880 

Reported mo/kg M3639-51 M3639-52 M3639-53 M3639-54 M3639-55 

Cadmium 0.240 0.098 0.344 0.298 -0.144 
Coblat 8.838 8.878 5.013 5.460 6.799 
Chromium 20.893 17 .122 14.647 17 .225 21.977 
Copper 6.196 5.951 8.454 10.822 11.970 
Iron 12693.368 12302.804 11277.959 12835.415 13331 .228 
Nickel 15.322 13.073 14.942 14.247 14.651 
Lead 7.253 7.219 3.539 3.673 4.980 
Zinc 31.892 30.829 19.807 20.849 24.323 

mg/I in solut. M3639-56 M3639-57 M3639-58 M3639-59 M3639-60 

Cadmium 0.005 0.000 -0.005 0.006 0.006 
Cobalt 0.126 0.084 0.113 0.197 0.287 
Chromium 0.395 0.343 0.320 0.345 0.300 
Copper 0.129 0 .138 0.161 0.205 0.170 
Iron 239.580 224.080 239. 750 257.160 220.080 
Nickel 0.261 0.280 0.328 0.403 0.373 
Lead 0.089 0.077 0.077 0.077 0.067 
Zinc 0.400 0.397 0.407 0.463 0.361 
Digestion Fact. 49.360 48.660 47.580 49.540 48.430 

Reported mo/ko M3639-56 M3639-57 M3639-58 M3639-59 M3639-60 

Cadmium 0.247 0.000 -0.238 0.297 0.291 
Coblat 6.219 4.087 5.377 9.759 13.899 
Chromium 19.497 16.690 15.226 17.091 14.529 
Coooer 6.367 6.715 7.660 10. 156 8.233 
Iron 11825.669 10903. 733 11407 .305 12739.706 10658.474 
Nickel 12.883 13.625 15.606 19.965 18.064 
Lead 4.393 3.747 3.664 3.815 3.245 
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Zinc 19.744 19.318 19.365 22.937 17.483

mg/I in solut. M3639-61 M3639-62 M3639-63 M3639-64 M3639-65

Cadmium 0.005 0.005 0.001 0.005 0.002
Cobalt 0.139 0.161 0.169 0.111 0.136
Chromium 0.246 0.488 0.416 0.233 0.204
Copper 0.177 0.222 0.222 0.127 0.110
Iron 211.040 344.440 293.390 182.370 151.580
Nickel 0.351 0.430 0.385 0.270 0.238
Lead 0.064 0.160 0.097 0.055 0.054
Zinc 0.330 0.736 0.491 0.270 0.256
Digestion Fact. 43.430 49.900 49.310 48.160 46.910

Reported mg/kg M3639-61 M3639-62 M3639-63 M3639-64 M3639-65

Cadmium 0.217 0.250 0.049 0.241 0.094
Coblat 6.037 8.034 8.333 5.346 6.380
Chromium 10.684 24.351 20.513 11.221 9.570
Copper 7.687 11.078 10.947 6.116 5.160
Iron 9165.467 17187.556 14467.061 8782.939 7110.618
Nickel 15.244 21.457 18.984 13.003 11.165
Lead 2.780 7.984 4.783 2.649 2.533
Zinc 14.332 36.726 24.211 13.003 12.009

mg/I in solut. M3639-66 M3639-67 M3639-68 M3639-69 M3639-70
Cadmium 0.003 0.001 0.005 0.003 0.000
Cobalt 0.150 0.359 0.238 3.389 0.895
Chromium 0.164 0.284 0.541 0.365 0.418
Copper 0.147 0.176 0.196 0.129 0.140
Iron 146.650 242.990 351.380 430.070 345.340
Nickel 0.240 0.412 0.456 1.055 0.535
Lead 0.058 0.069 0.188 0.568 0.143
Zinc 0.243 0.405 0.921 0.719 0.699
Digestion Fact. 48.290 48.980 39.640 49.320 48.750

Reported mg/kg M3639-66 M3639-67 M3639-68 M3639-69 M3639-70

C^adtnium 0.145 0.049 0.198 0.148 0.000
'Cobigl 7.244 17.584 9.434 167.145 43.631
■G+fl^mium 7.920 13.910 21.445 18.002 20.378
Copper 7.099 8.620 7.769 6.362 6.825
Iron 7081.729 11901.650 13928.703 21211.052 16835.325
Nickel 11.590 20.180 18.076 52.033 26.081
Lead 2.801 3.380 7.452 28.014 6.971
Zinc 11.734 19.837 36.508 35.461 34.076
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Zinc 19.744 19.318 19.365 22.937 17.483 

mo/I in solut. M3639-61 M3639-62 M3639-63 M3639-64 M3639-65 

Cadmium 0.005 0.005 0.001 0.005 0.002 
Cobalt 0.139 0.161 0.169 0.111 0.136 
Chromium 0.246 0.488 0.416 0.233 0.204 
Copper 0.177 0.222 0.222 0.127 0.110 
Iron 211.040 344.440 293.390 182.370 151.580 
Nickel 0.351 0.430 0.385 0.270 0.238 
Lead 0.064 0.160 0.097 0.055 0.054 
Zinc 0.330 0.736 0.491 0.270 0.256 
Dioestion Fact. 43.430 49.900 49.310 48.160 46.910 

Reported mg/ka M3639-61 M3639-62 M3639-63 M3639-64 M3639-65 

Cadmium 0.217 0.250 0.049 0.241 0.094 
Coblat 6.037 8.034 8.333 5.346 6.380 
Chromium 10.684 24.351 20.513 11 .221 9.570 
Copper 7.687 11 .078 10.947 6.116 5.160 
Iron 9165.467 17187 .556 14467 .061 8782.939 7110.618 
Nickel 15.244 21.457 18.984 13.003 11.165 
Lead 2.780 7.984 4.783 2.649 2.533 
Zinc 14.332 36.726 24.211 13.003 12.009 

mo/I in solut. M3639-66 M3639-67 M3639-68 M3639-69 M3639-70 
Cadmium 0.003 0.001 0.005 0.003 0.000 
Cobalt 0.150 0.359 0.238 3.389 0.895 
Chromium 0.164 0.284 0.541 0.365 0.418 
Copper 0.147 0.176 0.196 0.129 0.140 
Iron 146.650 242.990 351.380 430.070 345.340 
Nickel 0.240 0.412 0.456 1.055 0.535 
Lead 0 .058 0 .069 0.188 0.568 0 .143 
Zinc 0.243 0.405 0.921 0 .7 19 0 .699 
Digestion Fact. 48.290 48.980 39.640 49.320 48.750 

Reported m!llko M3639-66 M3639-67 M3639-68 M3639-69 M3639-70 

C,a,drnium 0.145 0.049 0.198 0.148 0.000 

( Cobleµ 7.244 17 .584 9.434 167 .145 43.631 
'GRr6mium 7.920 13.910 21 .445 18.002 20.378 
Copper 7.099 8.620 7.769 6.362 6.825 
Iron 7081.729 11901 .650 13928. 703 21211 .052 16835.325 
Nickel 11.590 20.180 18.076 52.033 26.081 
Lead 2.801 3.380 7.452 28.014 6.971 
Zinc 11. 734 19.837 36.508 35.461 34.076 
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M3639 QC

mq/l in solut. QCS 2262 QCD-1 QCD-2 QCB 1-20 QCS 1376 QCD-21 QCD-22 QCB 21-40

Cadmium 0.011 0.004 0.005 0.008 0.068 0.003 0.005 0.003
Cobalt 0.238 0.153 0.115 -0.011 0.222 0.624 0.772 0.018
Chromium 1.652 0.223 0.217 -0.002 2.002 0.249 0.204 0.005
Copper 0.585 0.094 0.083 -0.001 1.938 0.113 0.107 0.002
Iron 615.660 170.480 147.630 -0.430 702.190 237.980 215.190 -0.100
Nickel 1.473 0.202 0.177 -0.010 0.787 0.362 0.373 -0.010
Lead 0.258 0.101 0.149 2.14 ug/l 3.180 0.152 0.105 -0.280
Zinc 1.921 0.469 0.381 0.041 8.436 0.504 0.507 -0.003
Digestion Fact. 49.660 96.920 98.790 48.680 92.230 96.660

Reported mg/kq QCS 2262 QCD-1 QCD-2 QCS 1376 QCD-21 QCD-22

Cadmium 0.546 0.388 0.494 3.310 0.277 0.483
Cobalt 11.819 14.829 11.361 10.807 57.552 74.622
Chromium 82.038 21.613 21.437 97.457 22.965 19.719
Copper 29.051 9.110 8.200 94.342 10.422 10.343
Iron 30573.676 16522.922 14584.368 34182.609 21948.895 20800.265
Nickel 73.149 19.578 17.486 38.311 33.387 36.054
Lead 12.812 9.789 14.720 154.802 14.019 10.149
Zinc 95.397 45.455 37.639 410.664 46.484 49.007

mg/I in solut. QCS 1366 QCD-42 QCD-52 QCB 41-6 QCS 1367 QCD-61 QCD-62 QCB

Cadmium 0.001 0.002 0.008 0.002 0.007 0.006 0.000 0.002
Cobalt 0.067 0.207 0.081 -0.012 0.051 0.073 0.056 0.002
Chromium 0.172 0.254 0.194 0.030 0.335 0.143 0.248 0.004
Copper 0.014 0.080 0.057 -0.003 0.220 0.086 0.110 0.002
Iron 723.050 171.850 130.540 0.110 225.880 112.600 171.340 0.040
Nickel 0.077 0.222 0.144 -0.007 0.162 0.161 0.189 0.022
Lead 0.145 0.080 0.070 -0.660 0.179 0.034 0.071 -0.610
Zinc 1.333 0.385 0.311 0.004 0.800 0.162 0.362 0.005
Digestion Fact. 49.120 88.640 95.240 48.860 88.070 104.780

Reported mg/kg QCS 1366 QCD-42 QCD-52 QCS 1367 QCD-61 QCD-62

Cadmium 0.049 0.177 0.762 0.342 0.528 0.000
Cobalt 3.291 18.348 7.714 2.492 6.429 5.868
Chromium 8.449 22.515 18.477 16.368 12.594 25.985
Copper 0.688 7.091 5.429 10.749 7.574 11.526
Iron 35516.216 15232.784 12432.630 11036.497 9916.682 17953.005
Nickel 3.782 19.678 13.715 7.915 14.179 19.803
Lead 7.122 7.091 6.667 8.746 2.994 7.439
Zinc 65.477 34.126 29.620 39.088 14.267 37.930

'iT
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M3639 QC 

lmgJI in solut. acs 2262 QCD-1 QCD-2 QCB 1-20 acs 1376 QCD-21 QCD-22 QCB 21 -40 

Cadmium 0 .011 0 .004 0.005 0.008 0 .068 0.003 0.005 0 .003 
Cobalt 0.238 0.153 0.115 -0.011 0 .222 0 .624 0.772 0 .018 
Chromium 1.652 0.223 0.217 -0.002 2 .002 0 .249 0 .204 0.005 
Coooer 0 .585 0 .094 0.083 -0.001 1 .938 0.113 0.107 0.002 
Iron 61 5 .660 170.480 147.630 -0.430 702.190 237.980 215.190 -0.100 
Nickel 1 .473 0 .202 0.177 -0.010 0 .787 0.362 0.373 -0.010 
Lead 0 .258 0.101 0.149 2.14 ug/1 3.180 0.152 0.105 -0.280 
Zinc 1 .921 0.469 0.381 0.041 8 .436 0.504 0.507 -0.003 
Dioestion Fact. 49.660 96.920 98.790 48 .680 92.230 96.660 

Reoorted mg/kg acs 2262 aco-1 -11 ~ QCD-2 acs 1376 OCD-21 QCD-22 

Cadmium 0.546 0.388 0.494 3.310 0.277 0.483 
Cobalt 11 .81 9 14.829 11 .361 10.807 57.552 74.622 
Chromium 82 .038 21.613 21 .437 97 .457 22.965 19.719 
Coooer 29.051 9 .110 8 .200 94.342 10.422 10.343 
Iron 30573.676 16522.922 14584.368 34182.609 21948 .895 20800 .265 
Nickel 73.149 19.578 17.486 38.311 33.387 36.054 
Lead 12.812 9 .789 14. 720 154.802 14.019 10.149 
Zinc 95.397 45.455 37 .639 410 .664 46.484 49.007 

ma/I in solut. acs 1366 QCD-42 QCD-52 QCB 41-6 acs 1367 QCD-61 QCD-62 cx:;e 

Cadmium 0.001 0 .002 0 .008 0.002 0 .007 0.006 0 .000 0 .002 
Cobalt 0 .067 0.207 0.081 -0 .012 0 .051 0.073 0.056 0 .002 
Chromium 0.172 0 .254 0 .194 0.030 0 .335 0.143 0.248 0 .004 
Copper 0.014 0 .080 0 .057 -0.003 0.220 0 .086 0.110 0.002 
Iron 723 .050 171.850 130 .540 0 .110 225.880 112.600 171.340 0 .040 
Nickel 0 .077 0.222 0.144 -0.007 0.162 0.161 0 .189 0.022 
Lead 0 .145 0.080 0.070 -0 .660 0.179 0 .034 0.071 -0.610 
Zinc 1.333 0 .385 0.311 0 .004 0.800 0.162 0 .362 0.005 
Digestion Fact. 49.120 88.640 95.240 48 .860 88 .070 104.780 

Reported mg/kg acs 1366 QCD-42 QCD-52 acs 1367 QCD-61 QCD-62 

Cadmium 0 .049 0 .177 0 .762 0.342 0.528 0.000 
Cobalt 3.291 18.348 7 .714 2.492 6.429 5 .868 
Chromium 8 .449 22 .515 18 .477 16.368 12 .594 25.985 
Coooer 0.688 7.091 5.429 10.749 7 .574 11.526 
Iron 35516.216 15232. 784 12432.630 11036.497 9916 .682 17953.005 
Nickel 3.782 19.678 13.715 7 .915 14 .179 19.803 
Lead 7 .122 7.091 6 .667 8.746 2 .994 7.439 
Zinc 65 .477 34.126 29 .620 39 .088 14.267 37.930 
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M3639_2

mg/I in solut. M3639-71 M3639-72 M3639-73 M3639-74 M3639-75
Cadmium 0.002 0.004 0.004 0.003 0.001
Cobalt 0.871 0.167 0.190 1.804 0.214
Chromium 0.339 0.548 0.696 0.743 0.446
Copper 0.137 0.171 0.290 0.264 0.174
Iron 314.140 314.400 447.030 551.490 302.680
Nickel 0.525 0.359 0.480 0.678 0.353
Lead 0.130 0.121 0.191 0.314 0.154
Zinc 0.655 0.531 0.986 1.387 0.774
Digestion Fact. 46.860 40.960 48.320 48.330 49.160

-----
Reported mg/kg M3639-71 M3639-72 M3639-73 M3639-74 M3639-75

Cadmium 0.094 0.164 0.193 0.145 0.049
Coblat 40.815 6.840 9.181 87.187 10.520
Chromium 15.886 22.446 33.631 i 35.909 21.925
Copper 6.420 7.004 14.013 , 12.759 8.554
Iron 14720.600 12877.824 21600.490 26653.512 14879.749
Nickel 24.602 14.705 23.194 , 32.768 17.353
Lead 6.092 4.956 9.229 1 15.176 7.571
Zinc 30.693 21.750 47.644 1 67.034 38.050

f
mg/I in solut. M3639-76 M3639-77 M3639-78 '—
Cadmium 0.000 -0.002 0.003
Cobalt 0.154 0.129 0.145
Chromium 0.318 0.355 0.269
Copper 0.212 0.235 0.222
Iron 255.430 262.110 235.420
Nickel 0.376 0.351 0.340
Lead 0.081 0.071 0.074
Zinc 0.451 0.421 0.386
Digestion Fact. 43.460 46.870 39.240

Reported mg/kg M3639-76 M3639-77 M3639-78

Cadmium 0.000 -0.094 0.118
Coblat 6.693 6.046 5.690
Chromium 13.820 16.639 10.556
Copper 9.214 11.014 8.711
Iron 11100.988 12285.096 9237.881
Nickel 16.341 16.451 13.342
Lead 3.520 3.328 2.904
Zinc 19.600 19.732 15.147
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M3639 2 

mq/1 in solut. M3639-71 M3639-72 M3639-73 M3639-74 M3639-75 
Cadmium 0.002 0.004 0.004 0.003 0.001 
Cobalt 0.871 0.167 0.190 1.804 0.214 
Chromium 0.339 0.548 0.696 0.743 0.446 
Coooer 0.137 0.171 0.290 0.264 · 0.174 
Iron 314.140 314.400 44 7.030 551.490 302.6·80 
Nickel 0.525 0.359 0.480 0.678 0.353 
Lead 0.130 0.121 0.191 0.314 0.154 
Zinc 0.655 0.531 0.986 1.387 0.774 
Digestion Fact. 46.860 40.960 48.320 48.330 49.160 

- e,t.,., 
Reported mg/kQ M3639-71 M3639-72 M3639-73 M3639-74 M3639-75 

Cadmium 0.094 0.164 0.193 0.145 0.049 
Coblat 40.815 6.840 9.181 

I 

87 .187 10.520 
Chromium 15.886 22.446 33.631 35.909 21.925 
Copper 6.420 7.004 14.013 I 12. 759 8.554 
Iron 14720.600 12877.824 21600.490 1 26653.512 14879.749 
Nickel 24.602 14. 705 23.194 32.768 17.353 
Lead 6.092 4.956 9.229 ' 15.176 7.571 ' 
Zinc 30.693 21.750 47.644 67.034 38.050 

mg/I in solut. M3639-76 M3639-77 M3639-78 
......... 

Cadmium 0.000 -0.002 0.003 
Cobalt 0.154 0.129 0.145 
Chromium 0.318 0.355 0.269 
Copper 0.212 0.235 0.222 
Iron 255.430 262.110 235.420 
Nickel 0.376 0.351 0.340 
Lead 0.081 0.071 0.074 
Zinc 0.451 0.421 0.386 
Digestion Fact. 43.460 46.870 39.240 

Reported mg/kg M3639-76 M3639-77 M3639-78 

Cadmium 0.000 -0 .094 0.118 
Coblat 6.693 6.046 5.690 
Chromium 13.820 16.639 10.556 
Copper 9.214 11.014 8. 711 
Iron 11100.988 12285 .096 9237.881 
Nickel 16.341 16.451 13.342 
Lead 3.520 3.328 2.904 
Zinc 19.600 19.732 15.147 
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Some Caic.

U\B REQUEST 

SPIKE SCLN.

,SP!KE RECOVERY CALCULATIONS

Paae

(Soike cone. mq/LU0.05U - (Bkgd cone. ma/ko)forns. smol usedUikg/iOOOg) x 100% 
(gms. spike usea)(SJd. T.V. mg/kg)(lkg/l000g)

Element

Element

Element

, O.oJt) mo/IKO.OSU - ( ^ I ma/ka)f qUl/1000^

0.001
)( 0.'^

X 100%

Element

O.ooo-^S

( mo/nfO.OSU - f mo/ka)( \ q)(1/10001

f).044-5r-^D.D'^DS xioo% 

^ D.O\^r^

( mo/nf0.05U-r mo/kou \.0\'7'7 Q)(1/1000\

{v^-^W^d/iooo)
0. X100%

0.1??D7

0.
( mo/H(0.Q5U - f rngwu l'0n~7 q)(1/1000>

( \.OO^x^H^b''^\^K-<nooo)

0 ni»- xioor.
0.0^4^

Page i
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M
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S01i<e Ca1c. 

,/\/\· SPIKE RECOVERY CALCULATIONS 
LAB REQUEST Y V \.~(e?q -3 
SPIKE SCLN. S ?:i?:W::: 

Pace 

(Soike cone. mg/U(0.0SL) - (Bkgd cone. ma/ka)(gms. smcl usedH1 ka/1 0O0g) x 100% 

(gms. spike used)(Std. T.V. mg/kg)(1 kg/1 0O0g) 

__ E_!e_m_en_t _(: _ _L __ _ 
( 0 · Ort) ma/11(0.0SU - ( L I ma/ka)( \. D \JJ a)(1/1000) 

( \1 Ob'?10 )( 0.~ ~\~c111000) 

0.00l - D X 100% 

O.bco~ 

Element 

( 0. iq O mg/11(0.0SL) - ( ma/kc)( \, D \tt 9)(111000) 

Element ------
( ?7.c:?1 l ma/lHO.0SU - ( ?;r ma/kc)( \. D\t7 ai{1i1000) 

Element 

ma/1)(0.0SU - ( \ ?-- ma/kg)( \ .Ol77 9)(1/1000) 
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Soike Caic.

SPIKE RECOVERY CALCULATIONS
Ub RECUEST -^3

Pane
SPIKE SCLN.

(Soike cone. mq/U(0.05U - (Bkqd cone. rna/l<Q)(ams. smpl usecnnko/IOOOg) x 100% 
(gms. spike used)(Std. T.V. mg/kg)(l kg/lOOOg)

Element
( mo/IV0.05U - ( OQt)00 md/koK l.O\'7"7 o)n/1000)

( \.00^^ )('%OOD'^li^i/iooo)

^ xioo%

Element ■N

( \!\'^ry mo/n(0.0SU - ( '^'2^ mo/koU UCn~7 o)n/1000^

Element

( )( K1/1000)
0.t)^7i-0.6>C.>^ X100% ^

^ 0.0^6^^ -----^

( 0.4^3 mo/IHO.OSU - ( \b mo/ko)(\wD I77 Q)(1/1000)

‘^U(^)(1/1000)

D. 07^<r—xioo%
_2kji—

Element

mo/n(0.05U - f mn/kd)( \q)(1/1000)

( \.D0^l^ )( )(1/1000)

—• O.b4o^ xioo%
0. lOL? -s" ---------- ^

Page i

S01ke Ca1c. 

SP!KE RECOVERY CALCULATIONS 
LAB REQUEST (YL°¾ 3q __,3 

Pace 

SPIKESCLN. 

(Soike cone. mg/U(O.OSL) - (Bkgd cone. mc/kc)(cms. smct usedH1 ka/1 OOOg) x 100% 

(gms. spike used)(Stc. T.V. mg/kg)(1kg/1000g) 

Element 

( l 6\fi mc/lHO.OSU - ( ??po() mc/ko)( \. D \ 17 0)(1/1000) 

( \,DD4t5" H ~ooi\t1,1000) 

s2/r ,--». t: x , 00% ~ 9-
¼ ?-

Element N \ 

Element 

Element 

mo/lHO.OSU - f 

( ?,-,1½ mo/n(O.OSU - < 

( \.oostr )( 
0 .\':)lo]- 0.b4-2::7 

0. lDtoS 

mc/ko)(\.D l TI a)(1i1000l 

42: me/kg)( \ ,D\71 9)(1/1000) 

\Db Wj\~1c1110001 

X100% ii\°) 
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S'
UVB REQUEST 

SPIKE SCLN.

Soike Caic.

P!KE RECOVERY CALCULATIONS

Paae

(Soike conc. mo/LMO.OSU - (Bkgd cone. mgykaUoms. smol usedU1kQ/1000g) x 100% 
(gms. spike used)(Std. T.V. mg/kg)(1kg/l000g)

0 f1
Element Aj

Element

Element

( D.Ol':) ma/n(0.Q5U - ( mo/kaU iJMfc. q)n/10001

Element
ma/kg)( 1. \ 0^ L? q)(1/i000>

(l.00^<jp)( I3.4^'^lv^(i/iooo) 

D.d44^ X100% rp

IV
\ mo/IHO.OSU - ( ma/kg)(\,\(Yl(c> q)(1/l000)

t). CPCTl ST .b"^UUi X100% /finO

vVu
f Q.^(^ mq/n(0.05U - f _____mq/kg)( \ . Ifc> q)(l/1000)

(V.CO^c^)( ^t3*^lW^(1/1000)

-— D.0Ol> XI00%

Page i

(\ 11 "A.J~PIKE RECOVERY CALCULATIONS 
LAB AECUEST I" l ~ ........... ~ .................. -___,;.__,;;;;,_ 

c Pace 
SPIKE SCLN. v )-~ 2:: --------------

(Soike cone. ma/U(0.0SL) • (Bkgd cone. ma/kc)(gms. smcl usedH1 kc/1 000g) x 100% 

(gms. spike used)(Std. T.V. mg/kg)(1kg/1000g) 

Element 

Element 

Element 

Element 

CL , 
7 ( D.D l J ma/lH0.0SU. ( L \ me/kc)( l.1 Dtl 6 a)( 1/1000) 

( \ I ot:F:A r )( 6 • ~ ~ \ ,..,..---------

0 .ootn~ - o x 100% 

0.bOO~ 

( \. \ ")5g me/ll(0.0SU • ( 49 me/kc)( l. \ oq b g)(1/1000) 

< \ • ao'7i 'a H \ ".:3.4-~ \ ~<1 ,1 ooo, 

0,D:M:=-- D.044-t: X 100% iq 1), 
C,r O. 0 \ ?--S-

\ _q <j:;' ma/lH0.0SU • ( 22 . me/kc)(\.\~ b ai(1/1000) 

, \. oosq 'r )< 

u. 01-r1s::-v ,D:2\ekl 

\?'() ~ \ t(1/1000) 

D. \~oi 
X 100% :P:79. 

( Q.% ( ~ mgJll(0.0SU • ( \ ?-, mg/kg)( \. UYt 6 g)(1/1000l 
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SoiKe Caic.

SPIKE RECOVERY CALCULATIONS

Paae
UVB RECUEST 

SPIKE SCLN.

fSoike cone. mo/LUQ.OSU - (Bkgd cone. mo/kaUqms. smol usedUlkn/IOOOg) x 100% 
(gms. spike used)(Std. T.V. mg/kg)(lkg/l000g)

Element
{ md/n(0.05U - f PinDO mo/koUl.lD^b a)(1/1000)

( )( ??^OD'^IIC^1/1000)

X 100% —^ -;^9.

Element

{ rnd/mo.osu - f mfflkaK all1/l000'

>^11^ K1/1000)

o.bS5^ —^
Element

( md/nfO.OSLl - i ______ mg/kd)( \ACA(q a)(1/1000).

( \.009a^)(
X100%

Element

O.Cl^o

( 9.^ I mg/IKO.QSU ■( 1mq/kq)( \ . IP^ (o q)(1/10001

{ \.0D^^( lOtp‘^lU^)(1/1000)

0.1^7 XI00%

D. it)(^(o ------------^

Page i

,/\/1?,J A~ I ,~PIKE RECOVERY CALCULA TlONS 
L.ABAEQUESTU r\-f\Jt~ ------~_,;,_-L:... ~ Pace 

SPIKE SCLN. or2f..ec --------

(Soike cone. mc/LHO.OSL) - (Bkgd cone. ma/ka)(gms. smcl usedH1 ka/1 OOOg) x 100% 

(gms. spike used}(Std. T.V. mg/kg)(1kg/1000g) 

Element 

( qt< ma/lHO.OSU - ( 2J QQD ma/kaH\. \ Dq 6 0)(1/1000) 

( \,0D~'iO )( ?;~OD ~lti111000) 

41.JS:- ?-3 .2Q X 100% 
7 

n 
~, ?-1 ?-- / . 

. 
Element)':\, 

\ . C\<rf, ma/n(O.OSU - ( :?:4 ma/kc)( [. \ pq 6 9)(1/1000) 

q~ ~\It )(111000) 

X 100% tfo r;_ 

( D. S:36 ma/lHO.OSU - ( L ~ ma/kc)( \. \ cA '=, ai(1i1000) 

( \,OlJ'.:At )( \~.q ~~111000) 

D,DJ¥,'6- 0.DIL\4 x 100% lo~'!. 
0.Ol9o 

Element U-J 
< ?. Cf l < ma1n(o.osu - < S \ mg/kg)( \ • l ocq b g)(H1000) 

( \. ooCJl ~( l 00 ~ l 1i-)(111 ooo) 

o. 1 WSJ - o, oc;~ ~ x100% 
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Soike Caic.

SPIKE RECOVEHY CALCULATIONS
UVB RECUEST

Page
SP^KESCLN. ^

(Soike cone. mg/LU0.05U - (Bkgd cone. mg/kaUgms. smpl used)nka/100Qq) x 100% 
(gms. spike useg)(Std. T.V. mg/kg)(1kg/l000g)

Element

o.4o'? mg/n(0.05U - ( mg/kgU a)(l/l0001

— b _____ xioo%

Element 0.
O.blA^

Element Cr

( mg/n(0.05U - ( mg/kq)( l.D^lCo q)(1/1000)

( I.OD^P^^K )(1/1Q0Q)

0.D10D
X 100% n^. ^

\

mg/IHO.OSU - ( I ^ mg/kg)( l.O^Kg aid/lOOO)

Element
(jju

xioo% cii O 
D.O'^ I ■

mq/n(0.05U - ( ma/kaU \ • b qUl/l000)

( \.00^2^)( *^11^1/1000) 

— D.QDU'5 xioo% ^

Page 1

Sc1i<e Ca.1c. 

,/\" SPIKE RECOVERY CALCULATIONS 
UJ3 REQUEST V V l¾ ~ -')--3 

SPIKESCLN. S, ~)-4 ~ 
Paae 

(Soike cone. mo/U(0.0SU - (Bkgd cone. ma/kc)(oms. smct used)(1 ka/1 000g) x 100% 

(gms. spike used)(Std. T.V. mg/kg)(1kg/1000g) 

Element ~ 
( 0 • 40 ~ ma/lH0.0SU - ( L I ma/ka)( \. OSI 6 0)(1/1000) 

Element 

Element 

Element 

( \. i2:2: ma/n(0.0SU - ( 

( \,00~~)( 

0. O9 ll- 0.D~q4: 

v- 0, bl Oo 

------
< 0.17 4:: ma/lH0.0Sll - ( 

( \,OIJ~~ )( 

'Q.D:i§'7 - 0,bli9 

Cw 0.0?'1 I 

mgtl){0.05l) - ( 

yC ma/kc)(\ .thlb g)(1/1000l 

)(1 /1_00.Q) 

X 100% 

\ ~ ma/kc)( l.OSt b ai{1i1000l 

-::,q ~\~(1/1000) 

X 100% C::, l '). 

b ma/kg) ( \ . OS, b g){ 1 /1 OOOl 
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Soike Caic.

^ ^ ^ SPIKE RECOVERY CALCULATIONS
UVB RECUEST

P^ge
SPIKE SCLN.

(Soike cone. mq/U(0.05L) - (Bkqd cone. ma/kaUgms. smol usegUlkq/IOOOq) x 100% 
(gms. spike used)(Sta. T.V. mg/kg)(1kg/i000g)

Element
( ^lol mc/n(0.05U-( U3OOO ma/kg)( l.D^^ Q)(1/1000^

( I.OD'^Tj^ )(DO ^11^1/1000)

— LU.'^T- xioo%

Element

f 0r77S^ mq/IKO.OSU - ( mQ/kg)( 1.0*71(3 qK1/1000)

O.D^^jU^O.D^r X 100%/

Element

( lit. ma/n(0.05U - ( ~7 • d:. mo/kcU V.O^Us o)(1/'l000)

(l.D0?)Z^ )( C>7'b'2.'^l'^iooo) 

'4.?. --O.OdS X100% ^

Element
mg/n(0.05U>( 33 mo/kq)( \..0*^(o

( V.OO^'Ti^ )( b^CT;?-'^\\<^(1/1000) 

D.D^ XI00%

g)(1/10001

b.^'7

Page 1

... -j;

'?..I_ SPIKE RECOVERY CALCULATIONS 
LAB REQUEST Y'{(. A..R :,tk:)--~ 
SPIKE SCLN. c; -;)-~ ~ 

Pace 

(Soike cone. mg/U(O.OSU - (Bkgd cone. mc/kc)(gms. smcl usedH1 kc/1 OOOg) x 100% 
(gms. spike used)(Std. T.V. mg/kg)(1kg/1000g) . 

Element 

( S6 \ mc/lHO.OSU - ( l bOO O mo/kc)( \,, 0'71. b 0)(1/1000) 

( \. OD?:a )(?;~DD ~\~111000) 

43.os- - lb 'IS?- x 100% 7 ,0. 
:.;-:,, 9 l 

Element Nt 
( t) .712:: mqlll(0.0SU - ( -:,0 

< \.D0'3~ H \ ~3 ~\ 

o.o:,ik-O .Q?)1< x 100% 

~ _ a-- 0. b \ 4--:, 

me/kc)( l. DS lb q)(111000) 

Elemen~-~----------

l\ 6 me/lHO.OSU - ( 7 . L\: me/kc)( \.Dt;l 6 ai(1i1000) 

( \.D0?2a )( c'h·=~i2~l1f11000) b\fV) ~ 

'7. i ~ ~~t~ X 100% t fil-1, '), 

?t--Element 

mgJl)(0.0SU - ( ~'3 me/kg)( \.Oc;i 6 9)(1/1000) 
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Some Caic.

SPIKE RECOVERY CALCULATIONS
LfiB RECUEST 

SPIKE SCLN.
Paae

(Soike cone. mq/U(0.05U - (Bkqd cone. ma/ka)(qms. smol usedUlka/IOPOq) x 100% 
(gms. spike useo)(Std. T,V. mg/kg)(lkg/i000g)

Element

Element

Element

Element

QJL
(X)xn\ mc3/nf0.05L) - ( 1 mo/ka)f aUI/1000)

\.D>3^o( W^^^K'^.45' ^lk^(1/1000)

X 100%

a.
0. \bu9-

ma/n(0.05U - ( 4t) mo/ka)(\.Ci\'ot> glfl/lOOO)

0.04^>^p.D467 xioo%

vir
( ma/n(0.06U • f\_3_____mQ/kou\vOUo(o q)(1/1000>

0.10^^^ —fi X100%

QjjLy

( O'.tn [ mo/IKO.OSU - ( ____ ma/koTrr!blCoU q)(1/10001

)( )(1/1000)

D>lt)^^:?— n.Opn^- XI00%

0. loos ■

Page i

S01ke Ca1c. 

'~"- ~ SPIKE RECOVERY CALCULATIONS 
I..A8 RECUEST m¾ ~Jc:./\t 

c Pace 
sP,KE scL.N. C) t ';)c b --------

(Soike cone. mg/LH0.0SU - (8kgd cone. me/kc)(gms. smcl usedH1 kc/1000g) x 100% 

(gms. spike used)(Std. T.V. mg/kg)(1kg/1000g) 
' 

Element C_L 
<D,b77 me/11(0.0SU - ( L. I me/kc)( \.D166 0)(1/1000) 

Element 

( 0 .910:f: me/1)(0.0SU - ( 4D me/kc)(\, 0\ 66 g)(1/1000l 

( \,OJ-~°'()( \LV~~l 

Element 

0. b1::} 2:--D -~J X 100% 

Gr '0,0\~ 

< ?-. l7<K mC/1)(0.0SLl - < \ ~ me/kc)(\. 0 l lo (o g)(1i1000) 

Element 

( ?-. 07 ( me/1)(0. 0SU - ( { • '?:) . D l 6h 9)(1/1000) 

(\.Dr¾)( 9~.lo~\\)(111000) 

o. tt~b- o. 0074: x1aoo/o q st). 
o. tooi 

Page 1 



Soike Caic.

SPIKE RECOVERY CALCULATIONS
UVBRECUEST

Pace
SP!KESCLN. ^\P-n,L

(Soike cone. rnq/U(0.05L) - (Sked cone. ma/l<a)(Qms. smol usedHIkg/IOOOg) x 100% 
(gms. spike usea)(Std. T.V. mg/kg)(ikg/i000g)

Element

f mo/nf0.05U • f ma/ko)t i.Dllgb Qlfl/1000^

(\.c.>7t^)(4\loo'^lv^n/iooo)
X100%

4^.0'5 -1°)

Bement'T^^

Element

( \ mq/n(0-0SU - ( ma/kQ)( \.OlloL? o)n/1000)

— Q.DlrSM- xioo% 

a o.D4<^i

^.^7 mg/kQ)( l.Olbt;? Qi(1/1000)
( mo/nrO.OSLl - (

Element

)( Vb\
O.l^^-Tr^—D.OdgS 

0Ab4%=
X 100%

mo/llfO.OSU - f *3^______mg/knU VtOlUW aUI/10001

(\.orx^^ K'V^ <»l\v^(i/iooo)
Q.H?3C)—• QPyUs XI00%

0.'44n'=l

Page i

So,i<e Care. 

,/\A· ,x~IKE RECOVERY CALCULATIONS 
LAB RECUEST Y V\..~41:,q -tr't 

· Pace 
SPIKE SCLN. S \31 b --------

(Soike cone. mg/U(O.0SL) - (8kod cone. ma/kc)(gms. smcl usedH1 ko/1 000g) x 100% 

(gms. spike used)(Std. T. V. mg/kg)(1 kg/1 000g) 

Element 

t 

Element N\ 

< q b4-;: 7 ma/11(0.0SU - < ) Czooo me/kc)( \.Ol lo6 a)(1/1000l 

( \. t,~ J( 4\ \ OD~ \~(111000J 

LI--'/,• 7'{, .-- \6 X 100% 7 '7 '), 
4-?.b'? 

( \ , 41::2:: maJn(0.05U - < ?< me/kc)( \. D l !ob g)(1 /1000l 

( \.tJ)-~~ )( Lie~\ v\j\\ )(1/1000) 

D ,D\e?:1-- Q.DA:S4 x 100% GJ n 
O.D½t · .,,o\ ;. 

Elemen~M < 

~ , 3. mc/lH0.05U-< '6.7 mc/kc)(\.()lbb ai(1i1000l 

( \.CY}-)(.at' J< \b\ ~\~ )(111000> 

o. \C\:rs:=-- o.otf6g x 100% 

Element~ 

0,Uolt-6 

9)(1/1000) 

Page , 



Some Caic.

SRKE RECOVERY CALCULATIONS
UkB RECUEST 

SPIKE SCLN.
Pace

(Soike cone. mg/LUO-OSU - (Bkqd cone. ma/ka)(arns. smol usedUlka/IOOOg) x 100% 
(gms. spike used)(Std. T.V. mg/kg)(1 kg/1 OOOg)

Element
( DOU mc/n(0.05U - f ^ (mg/kQ)( K044<?-“o)n/10001 

( ){--------------- )(1/1000)

X 100%

Element 0.

Element

( mq/IVO.OSU ~( I D mo/kg)( \ ,04-4-901(1/1000)

< i-'=^u4v)< ^
f) —0.0\6>^ xioo% / ,

O.DVV^
Lr

onix mo/lHO.OSLi.OSLi •( \.I)U4">a)(1/l0001

nElement V_xLo

—-n.n?A4' X100% ^'y/1
O.ooo^ —/v:!/

( mo/IV0.05U - f mo/kq)( l.pl-Ul^UUI/IOOOl

D. D\O.OO^O^ XI00% f \^%y)

D.00^>-

Page i

So,i<e C.;1c. 

,IM ;5E!KE RECOVERY CALCULATIONS 
LASRECUEST Y n:,l;7)9 -Y-5 

SPIKE SCLN. ~ \2 (ob 
Pace 

(Scike cone. ma/L)(0.0SU - (8kgd cone. mc/ka}(gms. smcl usedH1 ka/1 000g) x 100% 

(gms. spike used)(Std. T. V. mg/kg)(1 kg/1 OOOg) 

Element a 
mc/lH0.0SU - ( c:._ me/kc)( l .O44?-a)(1/1000) 

)(1/1000) 

X 100% 

Element 

( D.:M::J mg/1)(0.0SU - ( IQ mc/ka)( \ .C44:2m(111000) 

( Q.118 mc/lH0.0SU - < '"?; ~ 

( \. ?;)\ \ Li-e; )( 
01D!J~q -0.0?14: 

\ 0 ~ \~ )(1/1000) 

Element 

X 100% 

0.D-U:,C, 

D. 7\ 7 mc/1)(0.0SU - ( ~ :6 
( \. ~, \.\,t )( l ~ \~ 

0. Q\ tf6S- 0,009?-- X100% 

D.ooqy 

Page , 

me/kg)( \ .D4\\irg)(1/10001 



Soike Caic.

, SWKE RECOVERY CALCULATIONS
UVB BEQUEST

Paae
SPIKE SCLN.

(Soike cone. mq/U(0.05U - (Skqd cone. mQ/kq)(qms. smol usedUlka/lOOOq) x 100% 
(gms. spike useo)(Std. 7.V. mg/kg)(lkg/l000g)

Element
mc/IK0.05U - f l/fyonOO ma/kg)( \.d4^>3)(1/1000) 

( )( ^SC=0O'^\l^(1/100i

.r?i X 100%

Element

(D.4^'7 mo/n(0.05U - ( \n mo/ka)( q)(l/i000)

( )( ? K^,«H30K

O.Ol"7^<r^ X 100%
0. 4^9

Element

L

( 0.9b^ mc/lKO.OSU - ( ma/ko)( lD4-4->^q)(1/'l000)

(\ )( 7a'^\v^ wifra^oTN^
—-D.PITTC" X 100%
0.0^^

Element __________

D

J* T'.^OO ma/n(0.05U ^449^ gU1/10001

( )( v?4 '^WWi^oo^ \
0. 0.04-^:^ XI00% /

Page i

Sc1ke ca,c. 

• 
il\t\-:i_, -'1/Jtt ~!KE RECOVERY CALCULATIONS 

LAB REQUEST Y n · /\0 ~) 
Pace 

SPIKESCLN. 

(Soike cone. ma/U(O.0SU - (Bkgd cone. mc/ka)(gms. smcl usedH1 kc/1 000g) x 100% 
(gms. spike used)(Std. T.V. mg/kg)(1kg/1000g) 

Element 

( \?-~3 mc/lH0.0Sll - ( \&QOO me/kc)( \ ,C)Y::4-n)(1/1000) 

( \,?l \4-'o H SSb00~\~<11100 _ 

b\.t-S--- )b:7l X100% r) 

-Z'")-.°\ I b\. /. 
. 

Element N1 
{ D. 4-';7 mc/n(0.05ll - < \ f me/kc)( \,Dt.p}):: g){1/1000l 

, \.'~\\4~ H i ~\t 
p.o:r--:8-- o.orn< x 100% 

() 0. D\ CT\.\ °l 
Elemen~ n,,;M 

c O~k?~ mc/lH0.0SU - ( l ?--- me/kc)( \.{)44)-ai(1i1000l 

( \ -~\ \ 4-t; )( ;,\ ~ \"cs- ,,w,-.-,,,.no) 

D.D)%:½,--'O.D\7fS: X 100% 

0.DMS- e:;&i). 
Element :h:-, 

mc1n o.osu - < 1/1000) 

( \,-:,\\~ )( \~ ~\ 

Q. \o'S° - 0. Ql-~ X100% 

0, l6ch:, 

Page 1 



UVB REGUESn

SPIKE SCLN. Id U

Soike Caic.

IKE RECOVERY CALCULATIONS

Paae

(Soike conc. mq/U(0.0SU • fSkqd cone. ma/ko)(gms. smol usedHiko/lOOOq) x 100% 
(gms. spike used)(Std. T.V. mg/kg)(lkg/l000g)

Element

Element

Element

(L
( ^D.O 1 mc/n(0.05U - f ^ ^ ma/koK 3 q)(1/1000) 

)(1/1000)

X 100%

Element 06a md/n(0.05U - ( "7 mo/koU l.tX>R3 q)n/1000)

D.Ol'yrr—D.DP7I x ioc%
^ O.DIOIO
Lr
I D.fclOb mo/ll(0.05U - f ma/kgn 1,00^3 ol(l;iOOO'

(U'VT^^ )( ilo

44^0,0-^ 0.D»T>^ X100%
0.0 n<=^

( O.lbi mo/n(0.05U - ( mo/kaU LOG^?) aUI/10001

( )( I^\\(:^)(1/1000)

D.QD^O — XI00%

0.007'g —

Page i

• 

S01i<e Caic. 

VV\: ._.SPIKE RECOVERY CAL CU LA TIO NS 
LAB RECUEST?>(g~ .. ~) 

SPIKE SCLN. s \ ~ (p b 
Pace 

(Soike cone. mg/L)(O.OSL) - (Bkgd cone. mc/kc)(gms. smct usedH1 kc/1 OOOg) x 100% 

(gms. spike used)(Std. T.V. mg/kg)(1kg/1000g) 

Element 

Element 

Element 

QL 
( L..Q.O l mc/lHO.OSLl - ( 

( \.\m r )( 

Qp 
mgtn(O.OSLl - ( 

( \.\r74t H 

0. b\')-U:- O.DD, I 

Cr 
0 .O\DlD 

c(_ I me/kc)( ).C<J13 0)(1/1000) 

)(1/1000) 

X 100% / 
7 

f me/kc)( \ .C0'13 9)(1/1000) 

------
( o. bOC) mc/lHO.OSL) - ( ')..r me/kc)( \.poQ3 ai(1i1000) 

( \. \'}'~() )( \\o ~\~)(-

Element 

o,0~0-0.02:rr X100% 44-t7, 
G.v o. or7q · 

, 0.\6\ mc/lHO.OSU - ( \ ?- me/kc)( l.009,3 9)(1/1000) 

( \.\')-7\t\ )( / ~\~)(1/1000) 

0, ooio - D.b l2:1 X100% 

o. ao,i l 
/ 

Page 1 



Saike Caic.

, ^ SPIKE RECOVERY CALCULATIONS
U3kB REGUEST

Paae
SPIKE SCLN.

(Soike cone. mq/U(0.05U - (Bkqd cone. mQ/koUams. smal usedMlka/i000g) x 100% 
(gms, spike used)(Std, T.V. mg/kg)(1kg/1000g)

Element

b‘?'.4o
X 100%

Element

( 0. ma/n(0.05U - f

Element

ma/ka)(TDD^3 oKl/iOOP)

Q.Dl^3 — ri.DI'S' ( X 100%

Q O.DOS^
Vb-nv-S___

{ ma/n(0.0SU - f

0.—- O.Ob'^ X 1 oor.

ma/koU l.rfA?) q)(1/10001 

10^

Element
0

( \.*^bO mg/IKO.OSU - ( _____ ma/kg)( q)(1/10001

(\xrr\^ )(\?4
P.D^^—• D.DT^ XI00%

Page i

'■ii

■':^c

mo/ka)( \.DD^^ aUi/10001 ^

^1/1000)
,■■■ , 1

• 

"" SP!KE RECOVERY CAL CU LA TIO NS 
LAB REQUEST I Y <¾?9:-:::>~ 

Paoe 

SPIKE SCL.N. 

(Scike cone. mg/U(O.OSL) - (Bkgd cone. ma/ko)(gms. smcl usedH1 ko/1 OOOg) x 100% 

(gms. spike used)(Std. T. V. mg/kg)(1 kg/1 OOOg) 

Element 

< \ Dl3 ma/lHO.OSU - ( \:,PQD ma/ko)( \,OQ33 0)(1/1000) 

, \., l rl'-tt )( C::SS6oo~\ 
SP, bk \?>. l?- X 100% 

b:>?-:4o 

Element J::::\ \. 
( O. ?b6 ma/1)(0.0SL) - ( \ < 0)(111000) 

ma/lHO.OSL} • ( ma/kc)( \.W3 o}(1i1000) 

, \. \r7'-\,a )( ?--t ~\~ 
O.Dl?-9 - O.ODC-z X 100% 

O.D~ 
Element 

( \.~ 60 mgJIHO.OSU • ( ~ ma/kg)( \.l,)O<t? 9)(1/1000) 

( \ .\'YN t )(\ 7tf ~ \ 
'().09'3- O.D2'} x100% 

O.~l?::>'1?--

Page 1 



Soike Caic.

, , ^ SPIKE RECOVERY CALCULATIONS
UVB REQUEST

- Pace_______
SPIKE SCLN.

fSoike conc. mq/U(0.0SU - (Bkqd canc. nriQ/kaUams. smol usedld ko/lOOOg) x 100% 
(gms. spike used)(Std. T.V. mg/kg)(lkg/l000g)

Element

Element

Element

Element

D.Dl mn/IKO-OSU - ( ^ \ma/kn)( \.0^0>p7i)n/lOOO).

abi4io^)( -------- )n/-'ooo)

X 100%

do
L Q.^'5 md/IVO.OSU ♦ f ^ md/kd)( q)(1/l000)

( )( S Ki/awr^
O.D\Db^^ D.DO^ xioo% j

cy O.DCfS^

, on Tic ma/nra.osu • f >1 mo/ka)( \ .D^yfc> d)( 1/10001

{ \.^Tn110y

— D. t)»\ X100%

^ 0.0"^^ I

( mq/n(0.05U - ( ^ ^md/kq)( \.D^'>i=> q)(1/10001

{ l.O^rU^ )( n K1AOQO)
XI00% /

O.D\n^

Page 1

Sc,ke ca,c. 

,11,,, ?\A .-?-n , SP!KE RECOVERY CALCULATIONS 
LAB REQUEST r , L - /\.P' r ~ 3 

SP!KE SCLN. 71 ?ni] 
Pace 

(Soike cone. ma/LHO.0SU - (Bkgd cone. mo/kc)(gms. smcl usedH1 ka/1 000g) x 100% 

(gms. spike used)(Std. T.V. mg/kg)(1kg/1000g) 

Element 

Element 

Element 

QL 
( L:_ 0 ,0 \ mc/lH0.0SU - ( .:::_ \ 

X 100% 

mc/ka)( \. DS(ph)(1/1000) 

)(1/1000) 

> 

( 0.?i 3 ma/n(0.0SU - ( <l mc/ka)( \, DS(e?:: a)(1/1000l 

( \, 6"4lD t H '6 ~ \~ )(11 

0. 0\DbS""- D. DDW X 100% ?-7'!. 
I/ o.ooi~ · 

------
c D.7 ~ mc/lH0.0SU - ( ?-1 mc/ka}( \.D72i;, ai{1i1000) 

( \.~\°\ )('lb~ \~)(_111_ 

01[?lp3 - 0. Dr-:>-\ X 100% 

Element 

~ 0.0~1 

( 0. 4::fe?- mc1n(0.0SU - ( \ l me/kg){ \. OS "")b g)(1/1000) 

( 1. tt-l-lfi O )( n ~ \'i )(1 

'O.Q)-j\- 0.D\l'St X100% ~~ ~ 
0.D\7"7 

Page 1 



Soike Caic.

SPIKE RECOVERY CALCULATIONS
UVB RECUEST

^ Page
SPIKE SCL>J.

(Soike conc. mo/U(0.05U - fSkod cone. mo/kQUoms. smol usedUl ko/l000q) x 100% 
(gms. spike used)(Std. T.V. mg/kg)(lkg/l000g)

Element

mo/IV0.05U - (
] 4oQD_____ ma/kg)( \. t)^U'^o)n/1000>

\4^.'T) xioo%

Element

0.^>3 ma/n(0.05U - ( mo/ka)( \. 000)

Element

(V.04iO^ )( )(1/1000)

P.tf>Ul<r^0.D>tD-7 X 100%
0»0l loloicr.

D.3^^ ma/n(0.05U - ( _______ ma/ko)( \.D^lo‘7-^g)(l/'l000>

( \.04\0^ )( )(1/1000)

0^ t) b— 0.00'^o*7 X100%-----------0.51^

Element ________

( \."^3 ma/n(0.05U - ( _______mg/kaK\ g)(1/10001

( \.0^rl0<j^ )( ^>-'^\V^)(i/iooo)

'D.(r^3 XI00%
O.D^ '7o9.

Page i

S01ke CalC. 

SPIKE RECOVERY CALCULATIONS 
LAB REQUEST (}t¾~ 3 

SPIKE SCLN. 2i3:{0:] 
Pace 

(Soike cone. mg/Ll(O.0SL) - (Bkgd cone. mc/ka)(gms. smcl used)(1 kc/1 000g) x 100% 
(gms. spike used)(Std. T. V. mg/kg){1 kg/1 000g) 

Element :K:< 
( 4:611 mc/1)(0.0SU - ( '4-0oo ma/kc)( \IDS"' ?-0)(1/1000) 

( \.c:4-\0~ )(\0100 ~\\'&(1/1,___...~ 

n.~- \4.fl X 100% 

Element '):i ~ 
( 0. ~)---3 mc/11(0.0SL) - ( \ q ma/kc)( \, D$(p?-g)(111oom 

c \. c4lo~ ,c \ b ~ \t<t ,c111000) 

D. tf)1el s:::- o. O)-ro7 X 100% 

c, O.b\ bid:. 

Element lYb -~ -------..;.....,;;~-
mc/lH0.0SU • ( ma/kc){ \ , oc;ie ?-a i( 1i1 000) 

< \. c4-\Dt H \ ~ ~ \ l1; )(111000> 

0.b\°\b-o.ooSo7 x 100% ') 

0,b\~ \QO . 
Element 

( \, ?ta 3 mc/1)(0.0SU - ( 24: ma/kg)( \ .D;(o ')--. q)(1/1000) 

( \.Cl\--\ot )C t:;?-~\~)(111000> . 

Q,0{p?t5"-D.CToS3 X100% 7D '?. 
o.o¼ 

Page 1 



Soike Caic.

^ ^ ^ SPIKE RECOVERY CALCULATIONS
UVB REQUEST

SPIKE SCLN.
Pace

fSoike cone. ma/U(0.05U - (Bkqd cone. ma/ka)(qms. smol usedMika/l000g) x 100% 
(gms. spike usea)(Std. T.V. mg/kg)(1 kg/lOOOg)

Element OJL
f ^D.Dl ma/n(0.05U-( ma/ka)( a)(l/iOM

)(1/1000)

X 100%

Element Cy)
ma/n(0.05U > ( mo/kajf \.0UD(

Element

(0\'^>0v )( %

D.hc/lT)'^—D.t)(y?'5 xioo% ( [L o 

0^ 0.0081 '

g)(1/l0001

ma/IH0.05U - (
ma/kg)?~TTbio 01 Q)n /1000^

Element
Qllx

D^bllCU. X100%

/1000)

( ma/IKOOSU-f^J. mo/kg)( TQbOl q)n/i0001

()(\"7
XI00%

D. D H7:5- —

Page i

S01ke Ca1c. 

,A,1~ SPIKE RECOVERY CALCULATIONS 
LAB REQUEST VY I.~ -;,q ::{,4--

~ Pace 
SP!KESCLN. ?/l~l{7 ---------

(Soike cone. ma/U(O.OSU - (Bkgd cone. ma/ka)(gms. smcf usedH1 kc/1 OOOg) x 100% 

. (gms. spike used)(Std. T.V. mg/kg)pkg/1000g) 

Element Q_L 

( Lo .0 l ma/lH0.05Ll - ( LI ma/kc)( \ ,\)bOI a}(1/1000) 

)(1 /1000) 

X 100% 

7 
c:::::: 

Element 

( D • \ ~ \ mgtl1(0.05Ll - ( S ma/kc)( \. Dbt) ( 9)(1/1000) 

< \, bl?O! J< 1l ~ \~ )(1110 

0.bcAns-p.bbS X 100% 

0. DC8 \ 
Element .Qr ---------

a· 1/1000) 

Element 

Page, 



Soike Caic.

, SPIKE RECOVERY CALCULATIONS
UVB REQUEST--------------------- --------- ^ Page

SPIKE SCLN.

fSoike cone. mq/U(0.05L} - (Bkcd cone. ma/ka)(qms. smol usedUlkq/IOOOg) x 100% 
(gms. spike used)(Std. T.V. mg/kg)(1 kg/lOOOg)

Element

4t)0 mq/IHO.OSU - ( md/kq)( 1 .D(pD ( q)(1/1000)

)(\^00'^ll^/iooo) 

'Th—X100%

Element
0 md/IVO.OSU - ( _______ mq/kd)( \ ■ titsD 1 q)(l/lOOO)

Element

)( )(1/100©K.

—O.bl- 
Q '0.0(U2H

X100% 1

iO.'y^ mq/m0.05U-( ^ ma/kd)M ■ > q)(1/l000l

O.DU?)—' OiDb^?^ xioo%

Element "7^
O.oi'4'i2

{ ma/lV0.Q5U • f ________rng/kqW V Obt) I q)(1/10001

( l.Ol^VX C7>-'^\VV)(«'000)

n.cy^— D.&I37S XI00%

Page i

S01Ke ca,c. 

• 
SPIKE RECOVERY CALCULATIONS 

LAB REQUEST M?&,~ 

• 

SPIKE SCLN. 5J:3{p7 
Pace 

(Soike cone. mg/LHO.0SU - (Bkgd cone. mctka)(gms. smcl usedH1 ka/1 000g) x 100% 

(gms. spike used)(Std. T.V. mg/kg)(1kg/1000g) 

Element 

( 4:co ma/1)(0.0SU - ( ~ 8 OD ma/kc)( '' ObD ( a)(H1000) 

Element N~ 
( 0 ,4-oq ma/1)(0.0SU - ( \ ~ ma/kc)( \, bbO l 9)(1/1000) 

ma/kc)( \ ,DbOI ai(1i1000) 

< \ .O\~~ )( l4~\~)(111~ 

o. b \l ~ - 0 I OD-:R b X 100% I) 

0 -.0\ 4--l ~ b /. 

Element~ 

( \ · 09 ~ matl){0.0SU - ( \ 3 ma/kc)( ) . 0 60 I g)(H1000) 

• 
Page , 



r I s c ic -

inter.ock - wAter Arcon

0iCb'1Sb>T^o3|

inreriocic 
s candird

- Wa :

standard

standard

r i n a a r a

s t a n i a r d 
is

e t
res
r e c
res
rep
res
rep
rep
rep
r ep
rep
rep
rep
rep
rep
rep
r e o
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

2
2
2
2
2
2
2

2
3
3

3
3
2
3
3
3

Lead
Ch r prai tim 
W i c k e i 
Z : nc 
C r _2 3 •/
Cob 3. i t
Copper 
Cd_ 220 
Co _23i 
Lead
Ch r omium 
H 1 c k e i 
Zinc 
Cr_ 237 
Cobait 
Copper 
Cd _2 2 8 
C 0 _ 2 3 i 
Lead
Ch r omium 
H i c k 8 i 
Zinc 
Cr _2 3 7 
C o c a i t 
Copper 
Cd._2 2 3 
Co 23 1

em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
am
em
em
em
em
em
em
em
em

5 1 . 3 c c nc . 0 0
7 2 ,. 1 conz 1 .OOP

2 7 7 . 7 c c nc i .000
2 7 7 . 1 <icnz 1 .000

1 2 i 7 . _
ZOTIZ * .000

242 . 7 c c nc . .000
1 5 V 9 . 3 cone . 0 0 0

3 04 ,, 5 cone A .000
1 3 1 , 3 ccnc X .000

3 f 3 cone . 0 0
7 2 . 0 ccnc X . 0 0 0

2 73. 9 ccnc X . 0 0 0
2C0 ,. 5 cone X . 0 0 0

i 2 1 0 . 1 ccnc * .00 0
240 . 3 ccnc X .000

i a 1 3 ,. 0 ccnc X .000
<iC 7 . 2 ccnc X .000
14 2,, 7 ccnc X .000

5 0 , 9 ^ ^ ^W W 4 > ^ X . 0 0
74 , 5 cone X . 0 0 0

2 0 5 . 2 ccnc X . 0 0 0
2 7 3, 1 ccnc X . 0 0 0

119 0.. 4 cone X . 0 0 0
25 2 , 2 ccnc X .000

i a 0 2 .. 0 cone X .00 0
30 3 . 4 cone X . 0 0 p
152. 7 ccnc X . 0 0 0

Lead a V 4 7 . 33 sd a .74 7 %cv(^ ’ 3-'■^c 0 nc 1.00
Ch r omi tim a V 73 . 1 4a sa 1 . 2 6 7 2 ■Viic V X . 7 3 cone X .3 00
H i a k e i a V 2 7 9. 59 3 sd 4 . 9 3 7 3 %C V X . 7 7 ccnc X .000
Zinc A V 23 1 . 22 1 s d a . 2 3 5 5 '^T»C V 2 . 24 ccnc X .000
Cr_237 A V 1 2 0 5. C3 9 S 3 i3 . 3 5 3 7 %C V X . 1 5 ccnc X .000
Co ba i t a V 24 7. 724 s d 4 . 7 9 33 VoC V X . 9 4 ccnc X 0 0 0
Copper A V i 303 . C3 7 s d C . 0 3 0 2 °,4c V 0 . 5 0 ccnc X . 0 0 0
Cd_223 A V 4 9 3. 333 s d ? . 3 a 9 0 IfjC V X . 9 4 c 0 r.c X .000
C 0 _2 3 1 a V 1 52 . 23 1 sd y , 3 1 2 2 %C V o 1 2 ccnc - . 0 0 0

r eo X Cc_ 23 1 em 1 5 1 .. 3 c c nc X . 0 Cl C;
rep Lead em 40 . 2 ccnc * . 0 0
r eo 2 Cc_ 23 i em 1 4 3 . % i 0 •: 0

rep Lead em 45 . 2 cone ..00
rep 2 C c _ 2' 3 1 em ; 5 2 . 0 c 3 nc 1 . 0 p 0
rep 3 Leap em 4 y . 4 c ■: r. c i . 0 0

a V 
a V

i = 0 . 5 1 <i 
HH . 7 3

sa 
3 a

; . y y v v 'x a v 
s . i 2 0 c V . 3

3 3 c o n a 
23 cone

,003
i . 0 0

r e c X -"e . 253 em 3 7 9 0 : .2 ccnc 100 . 0 0
r e D ‘fi 2 5.j em 3 30 1 a , ccnc i 0 0 , 0 0
r e D fe ,, .2 5 8 em 3 9 2 9 a .. ccnc ; p 0 . 0 0

av 33<i00.o3 : / 2 , 4 2 0 /1.CV 0 , 0 i c o r; c i 0 0 . u 0

·.J 3. c 2 r 

incer.ock - Arccn 

1 n t e r i ~ :: ~ - \-.ia C e t 

s c.J n::i .1rd r e :: 
::ec 
re~ .i. 

:: e P 

re ::i .i. 

::ep 
rep 
rep .l 

[ ep 
rec. 2. 

r eq: 2 
rep 2. 
re;:: 2 

re □ 2. 
r e :: 2 
rec 2. 

rep .::: 

re □ 2. 

rep .j 

rep 3 

re;:: 2 
:: e C 3 

rep 2 
rep 3 

rep 2 

rep '.J 
rep j 

s ~ ;:..:1da.:-d 
Lead 3. ·.: 4 ? 

C:irom1um av 7 3 

i-U :: k e l 3. ., 2 i y 

Z1nc av 2 ::I .l 

Cr l l 7 3. ,: 1205 
Coba~ t 3. V 2.4 7 
Copper 3. V i 6 •j:; 

Cd 22 C av 4 y ') 

C:o 2 .3 .l av . :5 2 

sta.niard :: e o 
rep 
rec 2. 

rep ..: 
:: e D J 

rec J 

s : 3. nd ~ r ': 

Co 2 2 .l 3 '✓ .i. :5 t) 

Lead ~v '-i '-i 

r t! ~ 

rec 
re o ..; 

s :a.n::a. :d 
. "' 2 :: ~ 3. ·: 2 ~ <i Q J 

Lea::i 
Chr ,:>mLTJm 
Hi cicel 
1..:. nc 
Cr u. i 
Cobz..i t 

Copper 
cc 2 2. G 
Co 2. 3 l 

Lead 
Chromium 
li1ckel 
Z 1 n ,: 
- 2. 6 7 ~. 
Cob a .i t 
C o p o e :: 
Ld 228 
Co 2. 8 .l 

Lead 
C:hrom1u:u 
ixicicei 
Z1nc 
Cr , .; ~.., 7 

Cecal t 

•.:opp er 
C:i 2 2. J 

Co 2 ~ J. 

~.3 
.l 4 ) 

596 
22. .l 

339 
7 2. 'i 
r• =: ., 
J ~ ' 

,) 3 .~ 

23 : 

Cc 2. 3 .i. 

L e :i. d 

Cc 2.J l 

Lea.a 
C: C 

- ,. "i .. ~ l 

Le :1. o 

~ .l ..; 

·-
r e 2 5 1J 

. e 2 5 '.l 

f e 2. S 8 

~ J 

em 
em 
em 
em 
2 m 
e:n 
em 
e:u 
em 
e:n 
em 
em 
em 
em 
em 
e:n 
em 
em 
em 

em 
em 
em 
em 
em 
em 
em 
em 

em 
em 
em 

em 
e:o. 

~m 

em 

e !°rl 

em 

sd 
s :i 

sd 

s ::i 
sci 

sd 

s :i 

sc 

s ::i 

2.-¼2 . 7 

l 5 1/ 1/ . J 
50 ·1.::i 

.?. C ~ 5 

.l 2. !. t, l 

2 <i C 3 

.i. () .l 5 0 

.:enc 
C .:; ::1 C 

CC :1:: 

:~ 0 :-1 C 

. •J 0 0 
C: r, r. 

. j C: '..: 

cone. 000 

CC :-1':: 0 0::; 

ccnc 1.000 

74 5 cone ... . V'J".J 

1 .L 'i O 4 co nc ... . 0 0 0 
25l 2 ccnc. UC:0 
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D * a :n K

c i a n k

ran Lead em 2 . 2;
r ac Or. r oiEi um ei?. 3 . “

r a c :'L: 3 k a 1 em : 'j . 1
ran 2 1 n 3 am s:

ran 2e„2 53 em 4 j . 5
rep C 3 3 a i t em 3 . 0
: a 3 1 Cr. It, 7 em 5 . i
rep 1 C d ^ 2 2 e am - L . 3
r a Q i Copper em 2 H . 2
rap 1 C c _2 3 1 em 3 . 7
r a D 2 Lead em 1 - ,. 3
rep 1 Ch r omium em 2 . 7
rap 2 in: c k a i em 3 . 2
rep 2 Zinc em * . y
rap 2 Fa. 233 em 55 .. 9
re?

■)

C 0 b a i i em 3 . 0
rep 2 Cr. 237 em i 5 .. 0
rep 2 Cd_223 em 1 . 6
rep 2 Copper em 2 9 , 3
rep 2 C 0 _2 3 1 em 2 . 1
rep 3 Lead em G ,, 3
rep 2 Cn r omium em . 4
r a p 3 i'i I c k a i em i i ., 1

rep 3 Zinc em 3 . 3
rep 3 F e_ 2 5 3 em 4 7 . r.
rep 3 C 0 b a i t em 5 ,, 8
rep 3 Cr_ 26 7 em 20 . 5
rap 3 C d _2 2 C em 2 . 1
r e 0 3 Copper am 22 , 7
rep 3 Co 2 3 1 em 1 . 5

vj I n 3 3 e a 3 e 
window a d 3 a

1 n d 0 w a d q a

v.’indov,' ad 36

tv* i n d o w edge

Lead a V 4.57 s d 2 8 7 4 %c*/ 1 28 . 4 9
Ch r omium a V 3.256 s d 0 . 5 4 1 7 “ft c 1 i . 0 4
Hic k ai a V 9 . C i 1 s d 1.4800 %cv 1 5 . 09
Zinc a V 3.36? s d 1.7 0 25 =ftc*.' 4 ? ,, 95
Fa _2 3 3 a*/ X ? 9 . 8 0 5 d 2 22 . 3 2 0 'Vb c V 1 23 . 65
C o b a i z a V 3.942 s d i . 6 i 7 3 V«c V 4 1 ., 03
Cr_267 a V i 3 . 648 s d 7 . 9 1 4 1 % c *y 5 7 . 9 9
Cd_223 a V i . i 1 5 s d 1.26 70 ^«cv i 1 3 . 66
Copper a V 2 5 . 4 i i s d 3.4 38 6 ’’ft c V 1 3 ,. 6 1
Co_23 1 a V 2.436 sd 1.1 2 7 3 ift c V 4 i . 2 9

2 6 8 7 rep 1 Lead cone 2 : 2 ma 1
rep i Chromi’jm cone .0 23 mq / i
rep 1 H1 c k a i cone .080 nq •• i
rap i Zinc cone 0 1 4 me ; i
rap 1 Fe_25C cone 1 . C.8 nq i
rep 1 Cobalt cone G . ? i 4 me 1 i
rep 1 Cr..2 6 7 cone i .008 me ; i
rep 1 Cd_225 e c ne 1 . ? 0 2 me i
re? i Copper cone A C 5 0 mq i
r a u i Co... 23i cone 1 . 02 j me . i
rap 2 Lead cone 2.25 mq , 1
r a c 2 Chromium c c n c 1 . .03 mq / i
rep 2 i'i 1 c k a i cone * .030 me ! X
r a p 2 Zinc cone 0 4 3 mg : :
rep 2 Fa_258 e 0 n 2 : 7w ma . j
rep 2 C 0 D a i t cone 1 . 0 0 a me / i
rap 2 Cr ,2a 7 cone - 0 7 . me. i
: a p 0 Co. 2 2 3 cone 1 0 0 2 m e i

• l:: ~ ~ ni~ 

Lead 

C.hrom1um 
i·l i ck e i 

'l. l n::: 
F e 2 5 :3 

C.ooait 
Cr 267 
Cd ;;2.f.1 

Cop;;; er 
Co 23 1 

rec 
rec 
rec 
rec 
rec 

re;: 
rec 
r e ;::> 

:-ec 
rep 
re:::i 
rep 
rec 
re~ 
rec 
:r e;:i 

rep 
rep 
rec 
rep 

rec 
rep 
rec 
r e ;:i 
reo 
rep 
rep 
rep 
r e c 
r e o 

av 

a·: 

av 

rep 

rec 

rec 

rec 

r e;: 
rec 
re;:: 
r ep 

rep 

r:o 

2 

i. 
2 

2 
2. 

2 

3 

3 

3 

3 

'.) 
,.J 

3 

.3 

:.. e a d 
:.:r.r)m1um 
:·i : :: i: e • 

Cc:n.i t 
C. r 2..:.. 7 

C ::i 1 2 e 
Co:::ioer 
.._: C 2 J l. 

LeaC 
Chromium 
;,i:ckel 

Z Ill C 

re 2.53 
•.:.obai t 

C r 2. Cl 7 

Cd 2lu 
Copper 
Co 2 3: 
Lead 

Cnrom1um 
1,i: ck el 

:::rnc 
:- e Z. 5 3 
,200 .3.lt 

Cr i67 
·.:d 22[; 

Ccpcer 
Cc 2.;.:. 

4 . 5 i 

J . 2. 3 ~ 
9 . C i 1 

179.81) 

3 . 9 4 2. 
l 3 . 6 'i 8 

i l l 5 

2 5 'i 1 ~ 

2. . 4 3 Cl 

2 

2 

.?. 

2 

.?. 

2 
i. 

L e a d 
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i'i1ci<ei 
Z:nc 
fe 2:S C 
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e :n 

em 
em 
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sd 
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aci 2 iG;
Ch r omx uin
Lead
Zinc
rii eke I
C o b a i t
Ze_253
Cd_22C
Cr_26 7
Co_23i
Copper

uCE

Lead
Chr omium 
i'i i c k e i 
Zinc 
r e 2 d C

rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rap 
rep 
rep 
r eo

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

rep
rep
rep
rep
rep
rep
rep
rep
r e c
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

a V 
a V 
a V 
a V 
a V

3
2

3
3
3

Copper 
Co_ 2 : ;
ChIomium 
Lead 
Zinc 
i'i ; c k e i 
C 0 j a i t 
3 e_ 253 
Cd _22C 
Cr. 2 i 7 
Co _2 3i 
Copper

c c nc 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
c c nc 
cone 
cone 
one

i 0/3
0 . '/ j i
1 . 0 0 L 

2 . 00
i 0 2
- 0 3-
0 . 9 9 9 

1 . 7 4 me/ i
2.043 IP a i
1 . 0 3 7 mq/ i
0 .943 ma t i
1 . i0 2 nc/ ;

ma / i 
me ! i 
a. a / i 
ma ‘ i 
m a / i 
ma / i 
ma i

i .044 
2 23

1 . 043 
1.033 
0.990

i . 73
2 . 0 i ;
1.033
0.977
1.052

i Lead 
i Chromium 
1 i'i i c k e 1 
i Zinc 
1 F e _2 5 C 
i C o b a I r
1 Cr_2&7
1 Cd_223
1 Copper
1 Cc_23i
2 Lead
2 Ch r omium 
2 H i c k 6 i 
2 Zinc 
2 Fe_253
2 C 0 fa a i t 
2 Cr_2o7 
2 Cd_2 23 
2 Copper
2 Co_ 2 3 i
3 Lead
3 Ch r om:um 
3 i'i 1 c k e i 
3 Zinc 
3 F e „2 2 C 
0 C G fa a i •:
3 C r _o o 7 
3 Cd_223
3 Copper 
3 Co 2 3 i

0.01 mq/i 
•0.00 2 m 3 / i 
- 0. 0i0 ma/i 
0 . 0 41 mg/ i 
- C . 4 -1 ma / i

cone
c one
cone
cone
cone
c one
cone
cone
cone
cone
cone
cone
ccnc
cone
cone
cone
cone
cone
ccnc
cone
cone
ccnc
ccnc

0
0

-0
0

0 . 1 2 
0 . 0 1 2 

- 0 . 0 1 0 
0.043 
-•3.43 
0.004 

00 2 
0 1 2 
0 0 1 
00 3

0.04 
0.005 
0 . 0 1 4 
0.043 
-0.42 
0.003 

00 9 
00 3 
002 
0 3 0 

- 4

■0

0
0
f.

0 . 0 1 4
■3.005

ma / i 
mg / i 
ma .• i 
mg ; i 
ma / i 
ma i 
ma / i 
ma / i 
ma i 
mq .' i 
ma / i 
ma •' i 
m a i 
ma / i 
me / i 
mg i 
ma / i 
mq / i 
mq / i 
me / I 
mq I 1 
ma .' 1 
mo,' i

4LUV^<-
maI \ sd 0.0535 'rtCV 5.02
mg / i > s d 0 . 1 0 -7 ‘i’OC V 4.33 U \
ma / i \ s d 0 . 0 2 C 9 •4 C V 2.77
mg / I \ s d 0 . 0 2 ? i %c V 2.74 \t>u
mg / i \ s a 0.0223 “viiC V 2.25
mg .' i O' 3 d 0 . 04 1 ’hizv 2.35
mo / i s d 0.0342 % C V 1.70
mg / i \ 3 d 0 . 0 3 1 5 '/»c V 3.03
ma i \ 3 d ■3 . 0 4 3 C •itc V 4.43
mg .' 1 \ 3 d 0.0275 if* c V 2.55

wind-ow adga

v/indow ecce 
w I n a o '•.V -a d a a

ccnc 0,03^ ma,r i
cone -■3.44 ma ,• i
cone - 0 . 0 ; 1 me .' 1
ccnc •3 . 0 0 4 ma i
ccnc 0 . 3 1 0 mg ;' i
ccnc -3.004 ma i
cone - 0 3 . 2 ma , :

s d 0 . 1 3 i ■iic V 2255.3
3 d 3 . 0 1 3 2 ■{■be V 5 4 1 . 0 4
s d 0.03-it ibc V 43.24
s d 0.0053 9* c V 1 c , 3 2
5 d 0 1 3 ■Vtc V 2.9-?

1 n a 0 v3 e d a 6

rap ; ~- -:: ;: ;; e r cc nc 0 I J mo : 

= e D 1 - z G . ~ 
J ~ C. C n C -~ ~ ;n ,; : l 

r e ~ 3 \.:::. r om1 urn cone ,J •J - rr. :J : i 
r e C ..; i. e ~ ': cone ,: ..! J me 
r e, :: - l TIC c~nc 0 ; - TC :J : i 
reo ~ :·i : cice . cc n:: ~ ·j - m J I 

re;:: :: ,,:, 0 :; a l t -:: one w 1 y 1/ mq : 
rep J . e .?. 5 3 cone l 

., 
'i me I ' 

rep ~ Cd z 2. C ccnc l :H il ma i 
reo ~ C: 2. '.) 7 cone l w ~ i m.:; I 

rep .3 ,.: 0 2 J l CO nc.: w 9 c.j .2'; mo I i 
rec 3 Coooe r --JC:'lC a 0 2 ::l C I 

~~ ~<-o=-Cl~;:; 2 ) !:I 'J 
~ 

Chc-cm1 um 3.., l C <.j 4 ma : l sd 0 0:; ,; 5 •iu C '✓ .-. ' 1 e'-\, \ w ., -
:..ead d. V 2. - " mg I ~ sd 0 l G :l •roe V 4 3 [; \ \ \ i, ~ . 
z i n:: av 1 04.3 ma i i \ s d 0 0 2C 1/ '/c C "✓ l i ; 

\~ :'i; eke 1 av l 0 -5 3 m.g I I \ sd 0 G2. ;> l ·ioc ·: 2. i 4 't)\.., 
Coba .i t ..:. V 0 990 mg i .i \ sd 0 \) 22 .3 %cv l 25 'l°i 
.: e 2. 5 3 a V 'i 3 mg .' . ?- sd Q 04 l •:o CV 2. 36 ~, 
C::i 2 2 C a . 2 0 l ~ mq I i -?-. \ sd 0 0 2 <i Z ~-, C .... l -; 0 c; b 
C c 2. 6 7 ?, V l o:o mg i l \ s.::i C: 0 3 l 5 ':o C. ,., .. 3 C: '.; \~ Co 2.3 i ,3 V 0 1/ 7 7 rnq I l \ sd ·J 042C 're': 'J 'i <.ju ~\ -:cpoe :- av l 032 mg . \ sd 0 0 2. 75 i:.to-:. V - 5 3 

·:i·:B rep l .i. ea. d con~ w l 2 ma ! .i 

rep l C:1c-om1 u~ CC n C (.; CJ l 2. m.:: I 

c-ep Hi cir.e i cone -v - l 0 mq : i 
rec i z inc c ·::>nc 'j Q 4 .J ::ng : 
re~ F e 25 C con.::. - ,j 'i -~ Ir. □ : 
rec l Coba 1 t con:: 0 Q 04 mq : 
rep l - r 2 ::. i cone 0 002. me I i 

,_ 
rep Cd .:. 2 3 cone 0 Ci l 2. ma I i 
rep l ~op? er CC n C -0 00 ma 
:ec J. Cc 2 J ! cone 0 0 Lt j mg : 
rep 2 .i. e J. d cone ,J 0 'i ma I i 
rep 2 Chrc:ni uro cone - ~- 005 m ·:i ! 

re;:: 2 l"i l -:: k e J. CC nc. - ·J ,J l 'i mo .' l w1:i.d .:,w ;? d q .? 
rep 2. z rnc cone G C: <.j ) ma i 
rep l r e 25 il :: C n C -0 <i l Ir.C ! .i 
rep 2 Ccba 1 t con,: -~ Q j :,; mq i l 
rep 2. Cr 26 i cone -0 00 1/ mcr : 
r ep 2 (. d .?. l.3 ~ 1, nc C: (; C: ~ mo I 

r ,. p l C :: p ~ e r :: C n ~ \.. 0 u .: no : l 
rep L. Co 2 - 1 cone - (.; (; 30 :n:: I w: :-t d -:;w e:: c e 
rep 2 .i. ea d Co r. ~ - \.. - ,.j mq I l w 1 nd o ·.v ·.?::i .J e 
rec - Chr om: -:.t:n -:c nc - C: 0 !. 'I me; .' 

re i: 3 i·U C ic e i ~ C n-: w \.. 0 - me 
C' ep .'.j z 1nc c~nc 0 ..: -, 

m:i 
r ep 2 r e 2 -C :: o n ~ - •j 'i <j :no : l 
rec J CC t, ,-3. . . ::ortc - 0 - : J. :nc : ~-J: n::: ,:,w edce 
re ;:i - r ' :: :-nc 00 'i ~q i .,;, ·- - ~ \.. 

ro~ 3 ,.: c 1 l :) C .-:; :1. ': ~ ·..; : w :nq : 
rep J - ::: :: p e r :::.:;nc - '.J ,J 0 <.j mo : .i ·-
rep - Co 2 ~ l C O n :: -0 '.J - L. ma : 

Lea.d J. ... 0 ·.J : n::.q I - ..; 
:, - 0 : 2 : ,:_;, C '✓ 2 2 w ~ C 

,:hrc:ni - 0 0 C: i :;;d 'j : j . 
J:o.:. V 5 'i !. C: 'I 

um av - :n;i- I ..; ..; 

i'fl ::: i< e i J. '✓ - ·J 0 1 \J mo I i sd J ·J ·.} -i ~ ':~;:, ·1 'i 8 ~ <j 

' l nc av Ci 0 'I so ,j Ct~· .s 3 ~ .... C. ·-· ~ .) 3 -l mg ! 
J 

[ ,? 2:.. C 3. V -C ·.j - m.J I sd - 0 : ; ·'11;c 'J 2. i i 



C 0 c a i c a V - 0.0 0 5 ma/ i s d 0 0 0 7 -7 ’■» c V ; 6 7 , 3
Cr _2^ 7 a V - 0 . 0 0i mp; i s d 0 0 0 6 ? ifiicv 7 0 3.31 Cd_220 a V 0,003 TO a i sd 0.0 0 4 3 c - 5 7.3!
Copper i - 0 . 0 0 1 TOO i s d 0 . 0 0 2 %c V 3 2 3.7
Co_2 3 i a V - 0 . 0 i i TOg / i = d 0.0; 3 7 '•:* c v 1 .>4 , 3;

C y - 1 rap 1 Lead c one -0.4. TOO/i
r e D i C h r 0 TO; u TO cone 0.4 34 TOC .■ i
rep i H i c ic e i cone 0 . 4 7 i nia i
rep i Zinc cone 0.773 TOP/i
rep 1 F e _2 5 3 c c nc 3 3 3.6 7 TOa i
rep 1 C 0 b a i t cone 0 . 2 6 5 TOg i
rep 1 C r ,_2 d 7 cone 0 . 4 ‘7 3 TO g i
rep 1 Cd_223 cone 0 . 0 0 7 TOg /' i
rep i Copper cone 0 . . 73 mg.' i
rep i C c_ 2 3 1 cone 0.24; TOq/i
rep 2 Lead cone - 0. 31 mg/i
rep 2 Ch r oTOiUTO cone 0 . 5 3 TOg / i
rep 2 H1 c k e I cone 0.4i5 mg t i
r e p 2 Zinc cone 0 . •? i i TOg / i
rep 2 Fe_25C cone 3 51 . 3; mg;i
rep 2 C 0 b a i c c c nc 0.2 44 TOg /■ i
rep 2 C r _2 d 7 cone 0.433 TO g/ i
rep 2 Cd.,225 cone - 0 . 0 0 i TOg / i
rep 2 Copper cone 0.204 mg/i
rep 2 Co_23i cone 0.233 mg/i
rep 3 Lead cone -0.53 mg/i
rep 3 Chr OTOiUTO cone 0.463 TOC/i
rep 3 H i c k e i cone 0.374 mg/i
rep 3 Zinc cone 0.935 mg/i
rep 3 i-e_23C cone 3 5 3 '7 5 mgi
rep 3 C o b a i c cone C . 3 0 2 mg/ i
re? 3 C r _2 0 7 cone 0.477 mg/i
rep 3 Cc_223 cone 0.003 mg/i
rep 3 Copper cone 0 . 17 6 ma; i
rep 3 Co_23i cone 0 . 2 4 a mg/i

;- i
Lead a V -0.42 TOq i s d 0.107 %cv 2 i, . 2 0
Ch r omium a V 0.473 TOg/i 5 d 0.0 3 45 h)cv a . 7 7
H i c k a 1 a V 0.426 TOq/i sd 0.0377 %cv 7.36
Zinc a V 0.740 mgii sd 0 . 0 0 1 2 'Vjcv 3.32
Fa_25C a V 346.43 TOQ/i s d 1 1 . 1 3 4 % c V 3 . 2 1
C 0 b a i t a V 0.270 TOg/i s d 0.0 2 7 c, c V 1 0 . 7 3
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Co_ 23 i a V ^ 0.2 4 7 mg t 1 sd 0.0 0 7 ; S..CV 2.35

'7-2 rep i L e .a a cone -0.1d ma.i
r e p i Ch r OTOIUTO cone 0.4 3 2 TO a .- i
rep 1 i-i 1 c k a i cone 0.342 ma/i
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c c nc 0 . 1 7 3 mg / i

window adaa

-0
0
■0-

0
h5Q

0
3 03

0 .
0
0.167 
0 . 1 ■? 0

mg I i 
mg / i 
mq /' 1 
mg / i 
mq / i 
mg / i

7 6 
4 0

2 0 4 ^
4 o 5 mq/i 
'■ '■ " mg / i 

mq / 1 
mg / i

034%

0 0 3

s a 
5 d 
s d 
s d 
s d 
s d 
s d 
s d 
s d 
s d

0.027 
0 . 0 1 7 3 
0 . 1 3 4 y 
0.0207 

4 . 7 7 2 
0 . 0 1 0 .5 
0 . 0 i 2 c
0.0005
0.0074
0.0267

%o V 
T»o V
%ov
%0 V 
%C V 
VoC V 
‘1:4 O V
“r# o V 
%cv 
%c V

7 2.14 
3.77 

c?y~
2.63
1.57
5.14
2.72
5.72 
4.42

14.05

rap i Lead ccnc -0.53 mg;i
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3o_23 1 a V 0 . 3 1 3 rag 7 1 5 d 0.04.7 =.M C V 5 . . 4

y - 3 rep 1 Lead cone 0 . 0 3 IT. g ■■ i
rep 1 Ch r cmium eene 0 . 4 -j 5 mg /
rep i i'i 1 1 k e 1 eonc 0 2 2 2 m g; i
r e Q 1 Zinc cone 0.^7= mg/
re? 1 r 6 3 3 e ne . X 2 1 m a / i
r e e 1 Cc b i i : erne 0 2 0 1 me/ •

:·i::, J - .j 

::. e .:i. d 
::hr o m:.u rn 
j,~ l C !< e • 

Z 1 nc. 
F e 2-C 
Cobalt 
C r 2 C:. 

Cd 2;:. 3 

Copper 
·.:-:i 2:::1 

Lea.::i 
(.hr~m1um 
i'l i :::. k e i 
-In: 
E'e 2-C 
C O C a. i t 

:.. C 2::, 

2 3 1 

l •• 

3. ·: 

av 

a.·: 

:::-v 
av 

re;:: 

rep 
rep 
rep 

rep 
rep 
rep 
r e p 

rep 
rep 
rep 
::: e P 

rep 
re i: 
rep 
rep 
re;:, 
rep 
rep 
rep 

re,:: 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 

?.V 

av 
3. ., 

a. V 

3 V 

av 

= e ;:i 

reµ 

-0 4:'.: mo : 
0 ~:, mg i 
C 5,;i; IDO i 

(i :J:) 5 
4 :5 7 7 9 

0 i O l 
0 6 c. C 
0 0 0 : 
0 26 2 

mg / 
m:= / i 
mg, l 

rr.q I i 
mg 
mq , i 

mg : l 

l 

l 

z 

.?. 
2 

3 

3 

3 

3 
j 

0 7 1 G 

L e .:i. d 
C:1rcm11,;m 
i' l i c ice i 
Zinc 
Fe 25C 
Cobalt 
Cr 267 
C d 2. Z ::l 
<.:cpper 
Cc 231 
Lead 
c :,rcm1um 
i·J i c. ic e l 
Zinc. 
re 25i3 
Cobalt 
•.: r 2.5• 
Cd 2 2 ::l 
:..opp er 
Co 2. : J. 

Lea j 

~hrcm1um 
i\'. Icke.i 
Z l n :: 
Fe 25t1 
Cobalt 
Cr 26i 
Cd 2 i. ::l 
C c p p e r 

.?. 3 l 

- •..; i.0 ::r.c: /1 
CJ .::. ~ .3 m<; i l 

m q .' 

0 3" mg I 
42 6 0-J mat 

G ,'.l. 'i m; , 

0 - 'i L m~ ' 
(; J l 5 mg i l 

Le.:!.d 
Ch c cm1 ·.:m 
i•l 1 : k e 1 

Zin~ 
re 

con.: 
CC n:::. 
cone 
ccnc 
ccnc 
cone 
c: on:::. 
:::.one 

cone 
cone 
cone 

cone 
cone 

cone: 

COT~ C 

c~ nc 
:::.one 
c one 

cone 
:: one 
cone 
c ,,n-:: 
c on:::. 
cone 

sci 

sd 

sd 
sd 
s j 

s ::i 

sci 

sd 

sd 

sd 

sci 

s-:i 

sd 

SC 
si 
sci 

0 0 j l .:. ),·a 1:. ·./ 
tJ t)i -~ ·\·~::·✓ 

(: ... L. - ..., 

· ~ 4 t. 9 
C· G l ", } 

u 0 J. 'i 6 
C: G O : 5 
0 0 : 2 i: 

G G J .?. (> 

·1:oc v 

- •.; 2~ mo , 
C: o i..; mg i i 

0 - 1/ ma i 
: Q 1 [l mg , 

0 
0 

3 G i 
e, 2 [: 

CJ C: 5 

0 2~5 
Ci J 'i 0 

- 0 u 'i 

me : l 

ma: 
ma / .i 
mi;: , 

ma ! l 
:ng / 

me, i 
Ci .:, 5 1 ma l 
G 5 4 c ma i J. 

0 :l 4 :ng t l 
4 2 3 3 0 ma .' l 

0 33 .:. mg i . 
0 e.Q<j ma / l 
Ci C: C: ::i m e; : 

0 ~~ 9 r:ia , 
(; i ,~ 7 mg : 

0 5 C.., 

rr: 0 : i 
me:: 
mo, l 
m g i l 
mq I l 
mi;: , i 
mo i i ... 6 ...... 

GGC:om;;:1 
0 23Y m·:; 1 l 
C- ~}[l m9 1 

u 

C: 

G 

G (; 1 1 0 ~-J C ., 

0 

C: l .J .J 

C: 
0 0 J. 1/ l 

mo 

m; I 

mo , 
:n .;i : 

- 1 mo , 

·,ii .:·: 

%cv 
•kc ·1 

>:~c ·1 

2 <i 0 1 

5 5 ::i 
<j ➔ •.} 

2 l t, 

2. <t 4 ,; 5 

2 

2 0 

2 ... 

5 : 'i 



riSi 3?-3 
L 8 2 d
Ch r oaiurn 
i'ii cicB i 
Zinc 
Fa_25<:
C o b a i t 
Cr _2 6 7 
C d_ 2 2 3 
Copper 
Co_23i

rijc39-6

rep
r e a
rep
rep
re?
r eu
rep
rep
rep
rep
rep
rep
rap
rep
rep
r e c
rep
rep
rep
r eo
rep
rep
rep
rep

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

2
2

■>

2
)

2

2
3
2
3
3
2
3
3
3
3

C r _2 !i r 
Cc_223 
Copper 
C o_ 2 3 : 
Leap
Chromium 
i\ I c ic e i 
Zinc 
f e_2 5C 
Co b a i t 
C r _2i7 
Ca_223 
Copper 
Co_ 2 3 I 
Lead
Ch r omium 
H I c k e i 
Zinc 
£ e_25C 
Cobalt 
C r _2 6 7 
Cd_223 
Copper 
Co_23 1

cone
cone
cone
cone
cone
e c nc
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
c one
cone
cone
cone
c one
cone
cone

0 H y ; 
0 3 0 7
0 . I C 3 
0 2 7 3 
-0 22 
0 . 4 3 0 
0.326 
0 . 7 i «i 

3 1 i . 0 7 
0 . 2 3 0 
0.430 
0.003 
0 . I i- 4 
0.230 
-0.26 
G .47 = 
0 . 3 3 y 
0.762 

3 1 2 . 7 I 
0.303 

.500 
0 0 4 
172 
23 7

0
0
0
0 ,

me .' i 
mg . i 
ma •• I 
mg / i 
ma / i 
mg: 1 
mg / i 
mg i 
mg / 1 
mg / 1 
mg / 1 
me / i 
mg / 1 
mg / 1 
mg i 
mg / i 
mg / i 
mg / 1 
mg / i 
mg ! i 
mg / 1 
mg / 1 
mg / i 
mg / i

-0.13
0.467

mg i

0.329
mg / i 
mg / i 

4 mg / i 
mg / i

0.77
311.66 mg/i
0.273 mg/i 
0.492 mg/i 
0 , G 0 6 mg/i 
0. 1C 3 mg/i 
0.232 mg/I

s d 
s d 
sd 
sd 
s d 
s d 
s d 
sc 
s d 
sc

0.156 
0 . C 3 1 5 
0.0090 
0.0133 

0 . 9 1 0 
0 . 0 1 1 2 

0 1 1 0 
0 0 2 0 
0 1 0 9 
0052

rep Lead cone -0 . 1 c mg / i
rep 1 Ch r omium cone 0.603 me / i
rep 1 i'i i c k e i cone 0 . 3 1 1 mo / 1
rep i Zinc cone 1 , 0 2 1 mg / i
rep X re _2 5 3 cone 534.55 mg / i
rep X C 0 b a 1 r

W • 4 w 2.637 mg i
rep • "* f*

W fc X w < zenz 0,394 mg / i
rep Cd_2 23 c c n z 0.309 mg / 1
rep 1 Copper cone 0.203 ma ; i
rep i Co_ 2 3 1 zone 2 0 4 2 m g 1
rep 2 Lead z c nz ••0 1 7 mg / i
r e 0 2 Ch r cmium c c nz 0 . 6 2 3 mg / i
rep 2 M1 c k e i zone 0 . 0 1 2 mg. i
rep Zinc zone 1.070 mg ; i
re? 2 re_25C zone 540.24 mg ,■ i
rep Cobalt z 0 nz 2.-20 me / 1
rep 2 C r ..2 g 7 z c n z 0 . 5 9 0 mg / i
rep C d _ 2 2 3 zone 0 0 1 : ma / 1
re? •> Copper zone 0 . 1 V 0 mg / i
rap Co . 2 3 1 z D n z 2.32 = mg; i
re? Lead ■z onz 0.09 ma / *
r e c 2 C h r c m 1 u m zone 0=03 mg / i
rap - i-i 1 c k e i c c n c 0 73 1 .Tig / i
rep Zinc zone ' /•

w 1 r. d o w edge

^iev 10 3.45
%c V
%cv
“/be V
%cv 
‘Vse V 
%C V
^'0 e V 
■75 cv

“irjc V

6.75 
2.73 
2.37 
0.25
3.76 
2,23

3 3.76 
5.93 
1.33

window edge
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i·Z i ck: e l 
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Cobalt 
Cr 267 
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Copper 
C.o 231 
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rec 
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r e ;i 
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rec 
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:-ep 
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rec 
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:-ep 
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rep 
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:- ep 
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r e p 
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2 

2. 
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2. 
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.3 

C:: 2 ::. 
C c: ,. 2. 3 
L. c p p e r 
Co 2. 3: 
Le :i.:. 
·.::.rcmium 
j-.,£ l ~ ic e i 

re .LC 
Cobalt 
Cr 267 

·.:opp er 
(.o 231 

Le 3. d 
Chromium 
j,! l C ic e i 
Z l :1 C 

Ee ZSC 
C.ol::a.i t 

Cr 2 6 7 
C d 2. 2 3 
Copper 
Co 2. 3 1 

-il 15 mq:l 
G 4:, 7 mg I l 
0 329 mo l l 
G 7 7 'l mg i l 

211 66 mq/1 
G 2.) Cl m<; / l 

l 

2 

2 

2. 

2. 

2 

C 4 'i 2 
0 0 0 .s 

mg, l 

mg/ l 
0 1c2 mq!i 
C: 2. 3 2 rag, 

Lead 
Chromium 
Vilc.icel 
2 l nc. 
re 2~C 

Copper 
,,: '.J L. J l 

Lead 
Chrc:n11Jm 

• e 2 5 C 
·.:oc .;.i .. 
Cr 

2..dl 

Co :::Ji 
L.: . .id 
Ch, c :niu:n 
:·Z 1 :::. ic e i 
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': : n C 

con:: 
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cc n::: 
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CO nc. 
cone. 
cone 
cone 
ccnc 
cone. 
c.onc. 
cone 

cone 

c.onc. 
c.cn:: 
cone. 
cone 

CC n C 

c. on:: 
cone 

CC r:.c 

CO :1 S:: 

- ~ !1.S:: 

co r.c 
-=: ::: :1 .:: 

C Jn.:. 
,: J :1-=: 
C. ~ ii. :: 

c.::-n -:: 
-=: J :1 C: 

sd 
sd 
sj 

;; d 

sci 
sd 

sci 

SC 
sd 

SC: 

., <l Y mq • 

',J 

w w , mg 

1C - rr.o : 
2. 7 u :n,:i: 

- 1..: Z .... m.J / 

C <l j o mo : i. 
0 

'.l <j 

mq : i 

mo: 
3 J. 1 0 ~ mo , 1 

C: :uo m~ , . 
J <!Cu mo, i 
0 0 0 L) m.~., 
V l ~• 'i ID O / i 
(; 2.JC: m-; 
-0 26 ma / 
0 'i " mo i l 
0 .3 ~ Y ma, .. 
0 7 .'.> 2. mg i i. 

31- 7J. mo i l 
C: :; Q 3 mg r • 

J 500 m:::i!i 
C: 004 mg i . 
0 1 .?, mo : l 

0 ?. 3 7 m<; 1 l 

0 c-.:::i5 '.'ocv 
•~ OO'ili %cv 
0 0193 °.·0cv 

0 'itO %c·1 
G U!t2. "locv 
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w3<i -- re~!i 
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C: :., G 9 
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La 3 d
Ch r omi uni 
W i c k e i 
Zinc 
r a _2 5 C 
C c b a i i 
C r _2i /
C d_ 2 2 3 
Copper 
Co_ 23 1

standard

IT 1 standard
Lead
Ch r omium 
H i c k a i 
Zinc 
Cr_2o7 
C a b a i t 
Copper 
C d._ 2 2 3 
Co _2 3 i

^0 standard

*F 2 standard

rep le _2 5 3 zone 5 401.1 ij ma / i
rep Cocall cone J . 6 5 3 TTiC / 1
rep •w C r ...2 6 7 cone 623 m,Q ! i
rep "? Cd_ 2 2 3 cone J 0 1 1 HiC; ; i
rap Copper cone 0 1 9 3 ; i
rep 3 Co_ 23 1 cone 2. . 5.3 2 me / i

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

rep
rep
rep
rep
rep
rep
rap
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

rep
rep
rep

- 0 0 9 m o i 
Oil mg/i 
C 0 2 me/i

0 
0 
i . mg / i 
2 e . 2 0 mq/ i 

3 3 3 mg i 
6 0 c, mq / I 
Oil mg/I 
i9 9 mq/i 
549 mg/i

1 Lead 
i Chr omium 
i H i c k e i 
i Zinc 
i Cr_2&7 
i Cobalt 
1 Copper 
i Cd_223
1 Co_23i
2 Lead
2 Chromium 
2 H i c k e 1 
2 Zinc 
2 Cr_237
2 C 0 c a i t 
2 Copper 
2 Cd_223
2 Cc_ 2 3 i
3 Lead
3 Chromium 
3 N i c k e i 
3 Zinc 
3 Cr_2o7 
3 C o c a i t 
3 Copper 
3 Cd._2 22
3 Co

em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em

49
30

29 i . 
3 0 i . 

1 2 3 9.
2 6 7

1 7 2 3 ,
3 : 3 
1 53

2
2

. 23
1 46
3 0 1 
vOC
2 0 9 
334 
2 3 5
4 76
4 5 7

~ e. 
r e
5 e

<V7

o%\
'^'1 
\bbT

2 53 
.2 5 3 
233

em
em
em

s d 
s d 
sd 
sd 
s d 
s d 
sd 
s d 
s d 
s d

sd 
s d 
s d 
s d 
s d 
5 d 
s d 
s d 
s d

■3 . 1 5 4 
0 . 0 i 0 7 
3.3i75 
0.0407 

3 2 4 3 
0 . 0 1 9 2 
0 . 0 1 9 2 
0 . 0 0 1 6 
0.0043 
0.0293

% c V 
■V«cv 
%c V 
^3c V 
^c V 
%c V 

o V 
%c V 
'Vic V 
»icv

7 3. 73 
1.75

4 9.9 cone 1.00
7 7.2 cone i . 0 0 0

2 83.2 cone 1 .000
301.2 cone 1 . C 0 0

1274.6 cone 1.00 0
2 6 9.9 cone 1.000

1 6 9 C . 3 cone 1.000
5 05.4 cone 1 .000
1 5 1 . 2 cone 1.000

5 2.3 cone i r,

30.1 cone i . 0 0 0
2 3 7.5 cone 1.000
3 00.6

w w a k w.
1.000

1272.9 cone *.00 0
2 5 7.4 cone 1 . 0 0 0

1695.3 cone 1.00 0
5 2 5.9 cone 1.000
14 9.9 cone 1.00 0

45.0 ccnc 1 .00
33.1 cone 1.000

2 9 9.8 cone 1.000
3 0 3.9 cone 1.000

1320.2 cone 1.00 0
2 7 6.1 ccnc 1.000

i 7 7 5 . 2 ccnc 1.000
5 0 9.1 ccnc . r.

A . w w w

1 5 9 2 ccnc 1 .00 0

1 9 
•7 0 
6 0

0.73 
3 . 1 7 

1 4 . 6 4 
2 . 1 4 
1 . i 5

3.970 ftcv 
2 . 9 1 .6 1 c V 
6.3 9 4 . “.i, c V
1 . 7 3 2 2 ^Vsev 

26.3376 
9.5.30 ^iC V 

4 4.9 3 . 1 'Vie V 
id 7 2 7 2 =r»cv 
5.02.2 53c V

3
3

0
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3
2
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6 *1 cone 

cone 
cone 
cone 
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cone 
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3 6 
5 7
0 3

1 3
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. 0 0 
0 0 0 
0 0 0 
GOO
0 0 0 
f. r. r.WWW 
0 0 0 
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0 0 3

4 0 C 3 9.6 con c 
4 0 2 3 ; 1 CO r. c
h.2 35 l com

1 0 0 . 00 
1 0 0 0 0
- 0 0 0 0
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rep 
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2. 
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0 9 ma : 
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CO2 me / 
Ci <j: mg I 

J •J mo ! 

~30 mJ: 
6 .-, • mq : 
lj ~ l mg i 
l 99 mg / 
549 mg i 
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C.:1.r o m1 um 
:-i l c k e l 
Zinc 
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Co pper 
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Cr 2. -~ 7 
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em 
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em 
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em 
em 
em 
em 
em 
em 
em 
em 
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re _2 5C 

; ? - 7

3 V s 0 5 i

H 3 6 3 V - S,

: e n
rep
r e □
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

1 
1 
; 
L 
1

2 
2 
2
y

2
2
2

2

3
5
2
3
3
3

Lead
Ch r oau um
i'i 1 p ic e i
Line
Oe_253
Cab i i t
Cr_227
Cd_22C
Copper
C o _2 3 i
Lead
Chromium 
H1 0 ic e i 
Zinc 
C e_ 2 3 3 
C o b a i t 
Cr_267 
Cd_22C 
Copper 
•C o _2 3 i 
Lead
Ch r omium 
H i c k e i 
Zinc 
re_25S 
Cobai t 
C r_ 2 6 7 
Cd_22C 
Copper

cone
cone
cone
cone
cone
cone
cone
cone
cone
c c ne
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
c one
cone
cone

3 5-7
rep .3 C 0 _2 3 1 cone

Lead a V 0.05 mq I s d
Chr omium a V 0.366 mg / I sd
N i c k e i a V i . 2 5 i mq / i sd
Zinc a V 1.762 mg / i sd
Fe_258 a V 343.52 mq / i s d
Cobait a V 4 . 4 1 3 mg / 1 s d
Cr _2 6 7 a V 0 . 355 mg / i sd
Cd_2 23 a V 0 . 0 i 4 mg / i s d
Copper a V 0.257 mg i s d
Co_ 2 3 i a V 4 . 4 7 1 mg .' i sd

c42 Ooo %cv 5 3 cone i0 0 . C 0

3 . c u 
■j V - 7 
1.32V 
1.730

■ . 3-i 
. 4 w y

5 <i 1 
0 1 3 
25 1 
533 

30 
7 3 4 
2a3 

1.770 
3 3-7. .3 

33 5 
35 V 
0 1 5 
23 1 
4 1 4 

0.0? 
0.353
1.276
1.734

3s2 . 7 7 
4.430 

3.^3 
0 i 2 
263
4 1 1

3 4 
4 
0 
0

c ,4
- 0 
0 
1

4
r,

0
0 , 
4

0
0
0
4

me / i 
na / i 
mg / i 
mo i 
mg 7 i 
ma / i 
mg / i 
mg ■' i 
mgi 
ma / i 
mg / i 
mg / i 
mgi 
mg / i 
mg / i 
mg / i 
mg / i 
mg / i 
mg / i 
mg / i 
mg / i 
ma / i 
mg / i 
mg / i 
mg / i 
mg / i 
mg / i 
luq / i 
mg / i 
mg / i

w . ^ w w
0.0716 
0,0330 
0.0243 

5.459 
0.0670 

Oil? 
00 3 7
00 5 5
1 0 1 *1

rep i Lead Gone 0! , 0 2 mo / i
rep i Ch r omium

W W Ak W 0 . 63 5 mg / I
rap - N: c k e i cone 0 . l36 mo / i
rep i Zinc c one * . 1 43 mg i
rep i re _2 5 3 cone 500 .74 me / i
rep i Cobai z cone i . 3 6 4 mg /
rep Cr _2a 7 cone 0 . 7 0 5 ma; i
rep Cc_ 2 2 3 cone 0l3 mg / i
rep i Copper ccnc 0 , 2 4'L na / i
rep i Co_ 23 1 cone 1 . •: 23 ma /
rep - Lead cone -0 2 6 Til a /
rep 2 Ch r omium cone 0 . 6 j 6 mg / r

rep 2 i'li i c k e 1 cone 0 , t 4 5 ma ' i
rep Zinc cone 1 . i 2 6 mg; 1
rep > i'e _2 3 3 core 5 0 5 2 7 ma ; i
rep 2 Cobai t cone A 3 3o mg /

window edge

•^icv 6/7 
Hiev 3
v»ev 
’.'ll C V 
%C V
%ev
%C V 
Vii c V 
oic V 
’.4 c V

55 
2 7 
35 
33 
65 
52

i . 3 7 
25.54 
3.35 
2.27

f e l :: C a . <j - : - -~~0? .;d :. ·~ - J:., :., ':<\.::. '/ -il ::. o n ::: ! ·J 0 C C· 

- ~- - : eo ::.. ':'. ;!. d ~ -J:1C j me : - ' -'~ . 
rep ·: h r o :n 1 um ~o n.: :J s ; n-, : 
rec i· [ 1 eke i .:c:-ic , 

2 ~I :ng -
r e p ~ - nc C J n C C0 m.J : 
r ep ~ e ::; 5 J ~one '.l 'I 3 · •.J m; : 
rep C.oC.3. i t cone <j :.i '"' 'i mo I i 
rep ,:. r 2 .s 7 cone (; J 'i : m; I 

re;:: ..:; :::i 22 e c.cnc. 0 J L 3 mo : J. 

rec Ccpp er CC ·:,.c (: 2. ::i ! m:: : 
t ep ..: ·;J 23 l CC r. C <j -6C m.:i : 
rep 2 Lead .:enc - Ci J u mg I II'' ndcw e '.lo e 
rep 2. ..:nroml um ·::.one ·) D <j ma I i 
r ec .: i·i.:. eke . cone 2 .:, 8 mq : 
rep 2. z 1 nc ccn.c ~ 

; ; u mo I l 
rep 2 e 2. 5 ,'.l cone ,, .., } :i me I . .., - . 
rep 2. Coba l t cone <j 33 'i m.:i I l 
rep 2 Cr 2 ,) 7 cone - 35 mg i l 
rep .:. C:::i 22 C ccnc J J L 1 mo I i 
rep 2 Coppe r cc:-ic 0 .2. 5 L me : 
rep .?. ..:o 2. 3 L cc n-: .; <j L <j mo i 
r ec 3 Lead cone 0 C: 7 me I I 
rep 3 Ci: r cmi um cone 0 LJ 'i 6 It.:J I i 
rep - !'i 1 cice i CO!'"IC ! 2 76 m; i 
re i:: 2 L.. i nc conc L 

; 3~ mq j i 
rep J r e 2.5{; CO!'"IC 3 '-l 2. 7 ; mg i 
rep 3 Ccba i t c ::;nc <j <.j 2 J mo I 

::- ep 3 Cr 2.6 7 cone (; n . .) :; mg I l 
rep 3 C:::i 2 .?, C CC I".C 0 ,J • 2 mq 
rep J Ccppe ::- cone Ci i.:d mg I i 
re ;:i -..i - 2 ~ 1 ~one <j <j L L mg I i ~ -

... !. .~ .:, J 9 - 7 

LeJ.d J.'/ 0 C:5 mq . s:::i 0 ~3 5 %c 'I ::, I ; 55 
C:trc:ni um av CJ 0 .s .:, mg I i sc (: 0 i ! .:, ~'oc v 5 2 i 
i-J i eke i J. V l 2 'i L mq I l s:::i J 0330 ~•o C •; 2 :) :: 
z inc i!. V 7 () 2, mg i l sd 0 0 l'i~ %c ., 30 
F e 253 a. V El <j 3 92 mg I l sd 45 9 %cv J /. 5 - .., 
Coba l t a. ·J 4 <j l. 3 mg i l 5 ci 0 G s 7 Ci J:o CV l 5 2 
Cr ., , 

-0 7 3.': 0 05 5 mq I i s:::i J J l L 7 %c ., i J ; 

Cd 2, 2, 3 e. •; 0 0 i 'i mg I . 5:j (; 00 .J 7 .,_.g C. ·: 2, 5 ;:, 4 
Co;: t= er .3. ·; •) 25 mo ! i sd - 00 y ~ ;;:Le,, 2 C =: 
Cc 23 i e. •.; 4 <j 7 L mg SC ,j l 0 ~ " 

0:o CV 2 2, 7 

i"': 2 6 .3 v-13 rep Lead cone •J ·J 2 !':1 :J : i 
r e c: i Ch: 0 ml 1.:m ,.. ,... - ... Ci ,) -~ ;L}; : J 

r ep j•J ! c.: ic e i C .:n::. I) :., e .., r:J. :J 
rec z lTIC cone ~ : 45 mi:: .' 

re;: L r e, 2. - C c::: nc -- C· : 'i me: : 
: ep - ; b t con ·::. '-! mg ·- ,. . -~ 

r 2,.. ,- Cr .?, ;:, cc r.c w 05 ma : i 
re i:: .. 

2, 2. 3 cc :1::. (: (,, '..; :j m;;: - ~ 

r e-,- '-J ..., ~ t-" e r cone ,j 2. 'i - r.i cr : 
rep Co 2.3 : c. on-:. ': ::. 3 :nq : 
re::, ; Lead cone ~- ...: 2 t, mo : 
r e c: 2, (hr c :n1 um CO :1 C 0 u j -~ m~ I . 
r e ;) 2 i·d C ic e i ~o n-:. 0 " <j . mq i 
rep ;;. z I nc .::. :; :1 C l ~~ me; 
re i:: 2. ' le 2 . i; ..: ~ I". ::. --- 2 :n .J : 
r eo 2. Ccb ?, i t ,:, o n ::. ~ :':.1 I~ :n ·· .' 



T

H363--Q
Lead
Ch r oitti um 
Nickel 
2 i nc 
Fe _25C 
C c b a i t 
Cr_26?
C d_ 2 2 0 
Copper 
Co_23i

rep 
rep 
rep 
t ep 
rep 
r e c 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

4
2
c

3

%

3
3
2

C r _2 6 7 
Cd_220 
Copper 
Co_ 2 3 . 
Lead
Ch r oiu: um 
i-i i c X a i 
Zinc 
Fe_25(i 
C c b a i c 
Cr _2& 7 
Cd_2 2 3 
Copper 
Co 2 3 i

cone 
cone 
cone 
cone 
cone 
cone 
cone 
c one 
cone 
cone 
cone 
cone 
cone 
cone

o . IJ
C . 03 7 
0,233 
1,340 
- 0 i 2
0 , i 3
0 .0 <4 3
1 , j y 0

0 a e , i 0 
1,337
0 , 7 c 
0.002 
■j . 2 4 2
1 . J i 4

me / 1 
ng . 1 
mg,' i 
mo : 
mg ; i 
mg / . 
mg ; i 
mg / i 
mg, i 
mg,- i 
mg ,- i 
me 1 
mg ,' i 
mg ,- i

0.386 
6 5 3

12 mg ,' i

0
i

5 0<i 
i 
0 
0 
0 
i

mg ,' i
___ mg / i
12 0 mg/ i 
. 7 0 mg/ i 

3 7 •? mg / i 
706 mg/i 
0 0 o mg/i 
230 mg/i 
3 7? mg i

s d 
5 d 
s d 
sd 
s d 
s d 
s d 
s d 
s d 
s d

C . :3o 
0.0037 
0.0243 
0.0233 

3 . 7 1 3
0 . 0 i 2 0
0.0063
0.0032
0.0040
0.0430

^e V 114
%cv 0
“vie V 
^»c V 
%C V 
%c V
%cv
Vozv

C V 
%C V

3
2
0
0
0

34
2
3 .

7 5 
3 4 
6 y 
33 
74 
93 
0 y 
3 3 
0 1

3 9-9 rep i Lead cone -0.23 mg i
rep Chr omium cone . 0.525 mg 1 i)
rep N i e k e i cone 0.475 mg i
rep Zinc cone 1.053 mg / 1
rep i Fe_250 cone 395.14 mq / i
rep i Co b a i r cone 0.34 0 mg.' 1
I ep i C r _2 6 7 cone 0.572 mg ! i
rep 1 C d _ 2 2 3 cone 0.002 me / i
rep i Copper cone 0,204 mg / 1
rep i Co_23 1 cone 0.32a mg,' i
rep 2 Lead cone -0 0 7 mq / i
rep 2 Chr omium cone 0 . 5 a 3 mg i
rep 2 Nickel cone 0.533 ma / i
rep 2 Zinc cone 1.037 mg, i
rep 2 Fe_25fl cone 3 9 5. 7 0 mg ,• i
r e c 2 C 0 b a i t cone 0 . 3a i ng i
rep 2 •w r _2 6 7 cone 0.554 ma ; i
rep 2 C d_ 2 2 3 cone 0 . j 1 1 mg .' i
rep 2 Copper cone 0.220 ma .' i
rep 2 Co_23i cone 0.336 mg 1
rep Lead cone 0 . 2 1 mg :
rep 2 Chr omium cone C.557 mg / i
rep 3 Nickel cone 0,475 mg i
rep 2 Zinc cone 1 . 0 .5 0 mg,- i
rep Fe _2 5 0 cone 4 0 2 3 9 me / i
rep C a b a i r cone 0.353 mg / i
rep 3 Cr _2 * 7 cone 0.575 mg .' i

1 rep 3 Cd_ 2 2 3 cone 0.0:3 rag / 1
rep 3 Copper cone 0 2.9 mg i

V - ?
rep C c_ 2 3 1 cone 0 3 3 7 m g i

Lead a V - C . 0 4 mg - i s d 0 . 2 3 4 “,-c c
Ch r .omi um a V u , 3 4 9 .mg i se 0 0 2 . 0 \ :l V
H 1 c k e i a -y 2 4 9 1 mg ■■ i sd 0 0 3 a : -Vfc c V

w1n d c w edge

3.33 
7 . 20

rep .; \... r 2 C, ::: on c. i: l - mo : i 
rep z Cd z 2. 3 : o nc. . (: 0 i ng 
re i: 2 ·= ,:; pp e r ::. c, n r: ,) .;, ' mo : i - .;, 

r ep 2 -
~ 0 :1 C. <; :., :n: .__ - -- -

rep .;, L" 3. ::i ,:: on c. - : - :n;J : 
r e !: j Chr J m: um : c n:. - ) :.i - rr. cr : 
r ep .3 j•,! 1 c. .c e i cone - C, 'i,.: JT. q : l 

r e p ..; z inc cone. •j ;, ,j ::nq I . 
r e, p 2 f e 2 5 ~J c. one -Q (: ! 0 I:'. q i 
rep - C c b a i C ccnc l J J I mg : 
r ep 2 C:r 2c 7 c. one J ·, 0C r.lQ : i 
rep J Cd z 2.J cone lj ·J 0 2 m9 : i 
rep 3 Cc p ;:i e r cone - 2 <.j .!, rr.q : l 
rep J C.o 2. J i :one j ~ <; :n.g : ; 

i"l.:! ~ 3 -~, - 3 

Lead av -0 l 2 ma .' l s::i C ~ .3:,;;, ~'; c, V l l 't . 5 
Chr ,Jmi um av C: .,) 8~ mg I l s d 0 003 7 11.'~C V Q 5 'i 
Ni eke i a. •J J 658 mq I i s d 0 0 2 'i 2 %c •J 3 6 9 
f,. l !1 C. a v l l 2. (: mg I i sd 0 C: 2. 3:: ~'ac ·.: 2. 5 :: 
re t5C av 5 ·J 4 70 mq .' i sd 2 7 l .3 %c. ·: 0 7 4 
L. ,:: b a l t av l :n mg i l sd lj (: l 2.0 °toe•: 0 9 J 
Cr 26 7 av 0 706 mg I i sci 0 006.3 ·'Ive·: 0 8 y 
Cd 2. 2. :3 av CJ OOo mg i i sd - 0 0 3 2. 0/o CV 54 5 B 
Ccp?er J. ·: 0 238 mq I l s::i 0 U O 'i C ':Oc v 2 Q ! 

- ·J 2.3 i av i J 7 9 mg l sd 0 0430 %:::·: 3 ~ 2. 

i',.;;1 . ..., ,,: ., - ..., 9 -9 rep Le J. ::i cone -0 2: n:.q l wi ndow edoe 
rec Chromi u:n cone G 5 2 5 · mg I l 
rep i·lr ::: ice i cone 0 't.., =: . - mo : l 
r ep l. l nc cone l U5 2 ::nq I 

r e, P l r e ') - iJ cone -9 - l 4 mq I l 
rec i Coba i ~ c •J nc 0 u"' 'J mg I 

r ep l Cr ;,. 6 cone 0 - - mq ! i 
rep Cd ;; l 3 ~O:LC (j C· ~ l m9 i . 
re ;:i 1 Copper cone 0 2 ·H ma I -
rep 1 ,.: 0 2,3 l c.onc G 3 2 (l mg ; 

rep 2 Lead cone - 0 0 mq I 

rep L. Chromt um cone G 3 o 5 mg : i 
rep 2 Ni cice i ccnc 0 53 lJ rr.o : l 
r ep 2. z inc cone : C: J 7 m:; 
rep 2 fe 2 5 C cone 3 1/ w ·:: m:J : l 
r ec 2. Coca l ~ cone (j u ::. l ng I 

r e ? :: ~r 2 6 7 :: ·:; n C 0 w 54 m :J : 
rep l Cd 2 z ') C.:, n:: - - : ~ m; : 
rei;: 2 ·:opp e r cone 0 ·; 2 'w mo 
r ep l Co .!,, .j l c;;: nc G :j J ~ :uc I 

r e;:. J Le a. 1 cone 0 - l mo : 
rep 0-: ·:hr c:nt um c:.c nc C 5 5 -; :na i ' 
r e, p .3 i·Z l ::: k e i CC n C 0 'i ~ 5 mo : 
r ec i. l n C CO :1;;: . 0 30 ::n; : 
r "~ 2 r e l - :] ::on~ 'i 0 ; :] me : -- .... 
r er:: 3 - Jba l t = 'J :1. :: 

,·, :i .; n1g I '- - .., 
r e;:: J Cr ; - ::: o nc J - ~ 5 rn = : 
r e f:. } cc ,:, :-; J C .J :1c c., (; ~ ·- m·::: I 

r e;. .3 Cop ;:i e r C .) n C: 0 2 . 1/ rr.q : 
r ep . 

Cc 2.:; l c-:n :: C: 'j - :n ·.; : .; 
J . 

!"! J .l 
. 

;• - -, -
L e J. ::i ,3. - \., 0 'i -:-::.o sd ,J 2 

. 
<l .;_,, :: 

~ ! : J . w -C:1 r -~ :n l t.::n av 0 3 'i :ng : s = L; - w :i,\,,.: V ..: 3 J 

i ·i l Cicio! l ~ 
., - -~ 9 ~ rn .:i s :i , 'w w t, L °'l• CV w w 



^ inz 
r a _2 5 C 
C c 0 a i r 
■Jr ,2c. 7 
C d_ i 2 3 
■Copper 
Co 2 j 1

i'i3d3?-i0

H3i39-i0
•Ch r omi ujn 
Lead 
2 1 no 
H r c k e i 
C o a a i t 
r e_ 2 5 3 
Cd_22C 
Cr_23 7 
Co_23i 
Copper

!•; 3 & 3 y - 1 i

a V 
a ■/ 
a V 
a •/ 
a V
3 V
a V

rep
rep
rep
r e D
rep
rep
rep
rep
rep
rep
rap
rep
rep
rep
rap
rep
rep
rep
rep
rep

; . 0 4 r
3 y 7 y i

a 3 5 i
■356/ 
■j 0 0 y
■3 . 2 1 '•4
■:■ .333

rag / i 
rap : 
mg / i 
rag i 
rag / i 
rag / i 
rag / i

1
1
1

1
2

2
2
2

2

2
2

Lead
■Chroraiura 
HI c. k e i 
Z 1 n o 
Fe_2Se 
C 0 b a i r 
Cr _2 o 7 
Cd_223 
Copper 
Cc_23 i 
Lead
'Car oral ara 
H i c k e i 
Z 1 no 
re_25C 
C c b a 1 z 
C r _2 c 7 
Cc_223 
Copper 
Co^ 23 i

sd OjO^Siiicv
sd 4 . 3 : 7 V
3d 3 . 0 1 'j 3 ’bic V
s d C . 'J 1 . 3 %cv
3d ■:• . 'j >3 5 S o V
s d '3 . '3 0 C 6 ■71 0 V
sd 0 . 0 0 0 '3 TiC V

rag / i 
mg / i 
mg.' i 
rag i 
rag i 
mg I i 
mg.' i 
rag / i 
rag; 1 
mg I i 
rag / i 
me / i 
mg / i 
rao .' i 
mg / i 
rag .' i 
rag ; i 
mg / i 
rao,' i 
rag / 1

0 . '3 4
: '3 ■/
1 . 2 7
2 . '3 0

6 7 . :

w w

■A A

ccnc ■3 . . V
coni ■3.530
cone o ■^

1

ccnc 0 . ? 3 '3
cone 6 j. 3 . 0 '3
cone 3 . 3 3 ■?
cone ■3 . 0 '3 e
cone 0.007
cone ■3 . 14 4
cone 3.53:
cone - C . '3 '3
cone 0 . 5 0 0
cone ■3.930

c one 0 . 9 .5 2
cone o3 1 . 25
cone 3.307
cone 0 . i a i,
ccnc 0 . '3 0 0
cone ‘3.137
ccnc ■ a . j.

W . 1 « W

rep
■?

Car oralura cone ■3.53 •? mg/ i
rep 3 Lead cone -0.03 rag / i
rap 3 Zinc cone 0.955 rag i
rep 3 H1 c k e i cone 1.020 rag / i
rep 3 C 0 b a i t cone 3.975 rag i
rep 3 Fe_253 cone ^20.57 rag / i
rep 3 Cd_22C cone 0.003 mg .' i
rep 3 C r_ 2 3 7 cone 0.375 rag / i
rep 3 C 0 _2 3 1 cone 3.375 rag /' i
rep 3 Copper cone 0 . i52 mg / i

a V 0 . 5 7 i rag / i S3 0.0234 %cv 4.93
a V 0.04 rag .' I SC 0 . .29 ^cv 3 9 .6 . 2 5
a V ■3 .946 mg/i Sd ■3 . 0 1 3 5 c V 1.43
a V 0 .994 mg/i Sd ■3 . 0 2 2 1 % c V 2.22
a V 2 .694 mg/i sd ■3 . 0 7i3 %cv 1.33
a V a 2 1 . 3 7 rag / i sd 3 . :7 9 7 4icv .41
a V 0 .0 0 7 ra g/ i sd 0.0 00 7 “4c V 9.23
a V 0 .504 rag/i s d 0.0 III 4icv 3,75
a V 3 .9 0 5 rag .' i sd 0.0 2 3 5 <Vscv 0.73
a V 0 .144 rag/i sd 0 . 0 0 .i 'k c V 5 . 3 0

rep i Lead e c nc -0.il rag .' i
rep 1 Ch r 0rai ura ccnc 0 . 9 i 0 mg .■ i
rep * yi 1 c k e 1 cone 1 .047 rag .' i
r e c i Zinc c 0 r. c 2.042 rag / i
rep 1 1 e_253 ccnc ^ s. r‘ me / 1
rep 1 Co b a i z cone 3 042 rag / i
rap X C r _2 i> 7 cone 1 . 0 0 4 rag / i
rep 1 Cd_ 2 2 3 cone 0 0 1 9 rag .- i
rep i Copper ccnc 0 3 5 3 mg i
rep - C 0 _ 3 3 i 2 : n e .3 . 1 5 7 rag / i

z l n.:. av l ii 'l 
. 

m:;1 I sd G j C: '.J !; "':u C •1 (J ~ -I ' r t! z SC 3. 'I ,; 'I : 'i ~ mq : sd ..j ~ . •·:-, ~ . ,J 1/ 
Cc :J a l ,: av t) ') 5 1 mg I ; d '... (: ~ (: [s ",'UC: V 2. 7 
·~ r 2 7 ,). 'I ·J 5 C, 7 mq .' i s ::i 0 -J l . 3 ~~,~ ::. ., - 0 C· 
C: d I., 2 .') av 0 00 ·) mg I ~- w 0 0 :, (l a.'1>::. •1 6 7 ; ~ j 

: c: p ~ e r 3 ., ,J 2 1 '-:I mq i l SQ 0 00e 0 li/o: ·✓ <..j 0 3 
,: 0 - 3 1 d.V C: '.l ,; .., mg i i s :: C: G Ct 6 0 :·:oc .... 0 7 2 

j .. f""'\ 6.3 1/ -1 0 rep Le .J.d ::.enc w . 1/ r.i. :J : i 
:: e P l C.h r cm1 um C ,; n ·.:. w 5 3& m.; I 

r e ;: i~£ l c. ic e i ~on-: u i 7 ,] mo 
r e c l l n ·.:. ,.:. C n C C: ~ .., w ma : . 
rep r e, l • , £: cone C, l .;, i.; 0 mo : 
rec: 1 (. o b a l ~ C :J n ,.:, -: 5: m; r 
re,;::- i..: r 2 6 7 cone 0 e, 0 C m.:i i 
r ep Cd L, 20 c.cnc c., C: C: 7 m.9 I 

rep ..:o 9 p e r cone 0 1 'i 4 mq I i 
rep i Co 2.3 1 cone: 3 93 : m:; i l 
rep 2. L e .1 d ::: on:.:. - 0 •j 0 m :J i i 
rec L, Ch r cm1 um C ~ ~L C C: 5 ti o m<; I 

rep .?. i-.:1 i cice i cone 0 9136 mo : i 
r ep 2. z l '.1C c.onc C: ~52 mo : l 
rep .?. r e 2 w [; cone e, 3 1 .?. 5 mq : i 
rep 2 Ceca i ,;. cc> n c: ~ ;3 -~ 7 mg : 
rep .?. Cr .?, C 7 co ne w w ~..:. ma : i 
rep L, Cd 2 2 3 c:cnc C: Q [J .~ mg r 
r ~p 2. ,:c;:pe r con:: .. : 2 rr.o : i 
rep 2. Co 2 3 1 cone: w ~ 1 (; mg i 
rep 2 Cn r omi um cone w 5 C ~· m.:i : 
rep J Lead CO n ,.:, - CJ 05 mq i l 

r ep w - i n c con:: t) 9 5 w :t,q : 
rep 3 !,f l :::ice . c.o n ·.:. ~ 0 2 0 mq I . 
rep 3 C ob .3. 1 t co ne 2 ~- 7 " mq i 
re,c 3 ~e 2 53 co ne: .... 20 5 7 me; r l 
rep 3 Cd 22 C C O n,.:. u 00C mo .' i 
rep 3 Cr 2.S 7 CO nc. C: 5 i G mg I . 
rep 3 Co 13 1 co ne J u -; w ~::I i 
:ep 3 Ccpcer cone. C, l. 5 2 mg I . 

~·r J .'.) 39- : 0 

Chromr um .3. ·1 Q 5 ·7 l mq ! i s :i 0 Q 2 C 'i %c '✓ 'i ;, e 
Led.:i av 0 0 'i mg i i sC lj . 3 :' :,-u ,::. V 3 :-• .s 35 
z l nc .l 'J 0 946 m::i I i s ci w w ' 

~ ~ 
w w ~fa~ . 'i .: 

:·i l eke !. 3.V Cl : .:; 'l mg i . SC w C, L, 2 1 •io,.:. V 2 2 L, 
Cob.:i. i t a \ ' .:; e ; , ..j mq I i sci w w 

-; 
1 .;, 70c,.,, (; 2; 

f e 25 ,j av .:; 2. 1 .'3 i :ug I s j 8 7 ~ 7 "t...:.•J 'i ~ 

Cd 22C 3. V 0 00 7 mq i i s ::i 0 ,j C: 0 7 ·io c. v 'i z 2 
:r 2.:) 7 av (j 5 c~ mg i i 5,j C· LI 2 2 1 >toe·: - 'i 3 
Co 23 ~ .3. ... - 9 () 5 mq I i sd 0 LI - () 5 v ... .... ,~ 

w -C c i:: p e r a 'J (j 1 'I 'i :ng ; i sci C, w w 
; 

0 ~•.i ::. ·.;• 5 - w 

!"{2 ~ 3 ; - 1 1 r e ;i L .? .l j :enc -',) l ~ rr:. .J : i 
rec Ch: ..Jml :J ln ::enc: w ;, ,j Q mg i 
r ep di c. k e 1 ::. ~ n~ 0 'i :n.:i : 
r 2!.J z. l ri. C .:. J :--.c 2 CJ 'i w me; : 
r e;:: £" e 2 5 (; CC nc. V ::: w 

., 
.;, m:: : 

r ei:: (, 0 C c1. l t ·- J n c :~ G 'l w :ng r 
r ap C r .?. :., c: on .:: 0 •j ..j rr.a I i 
rep Cd ,[,, u CO :7.C C: C. . ,, ;u; : w 

r e i:: •.::c, ;: ;i e r ~ iJ n c: ,j 2 w i.; mq : i 
re i:: . 

: - n: l :i i :n;; : l. w " l - -



Ch r offii UTU

i" j*3 9-i 2

rep
r ec
rap
rep

r ep
r e c
rap
rep
rap
rep
rep
rep
rap
rep
rep
rep
rep
rep
rep
rep

a V 
a V
•3 V
a V 
a V 
a V 
a V 
a V

2
2

2
2
2
2
2
3
2
2

3
3
3
3
3

Ch r onii uni 
Lead 
2 i n; 
i-i i c k e I 
C 0 b a i t 
r e_ 2 5 3 
Cd_22C 
Cr_247 
Co _2 31 
Copper 
Ch r omium 
Lead
2 1 lie
i-i 1 = k e i 
Cobait 
Ce_ 25Q 
Cd_22C 
Cr_247 
Co_23 i 
Copper

o c nc
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
c one

1 . 0 1 5
. 1 2

2 . i 0
1 0 3 :
2 CC - 

757.43
0 . 3 1 2 

V .3 4 
C3 2 
35 2
i 2 V

3 3 
0 0 7 
03 7

Q

2
0

_ Q 
2 
1

3.00 y 
7*4.43 

0 . 0 1 3 
0 . ■7 7 5 
3.039 
0.337

mq i 
mq / i 
rr.q / i 
tnq ,■ i 
mq / i 
mp / L 
mq ; i 
mg ; i 
mqi 
mg ■' i 
mq / i 
mg t I 
mq .• i 
mg /■ i 
mq / i 
mg / i 
mq / i 
mg / i 
mq / i 
mg / i

037 mg/i 
. X 3 mg i-0

2 . 05 X 
X . 0*5 
2 . 9 C 0 

753.15 mg/i 
0.0x6 mq.'i 
0 . 9 9 4

mq / i 
mg / i 
mq / i

mg /' i

s d 
s d 
5 d 
s d 
s d 
s d 
s d 
s d

0 . 0 C 2 C 
0.249 

0 . 0 4 C C 
0.02x4 
0 . 0 3 2 X 
3.2*0 

0.0039 
0.0097

%c V 
1f»C V 
%c V 
%c V 

V
74 cv

a V 3 .02* mq/i 5 d 0 . X 3 7 6 %
a V 0 .349 mg/i s d 0 . 0 i 0 7 =4

rep X Lead c c nc -0.57 mq / i
rep i Chr omx um ccnc 0 . 7S3 mg i
rep i i-i X e k e i cone 0.643 mg! i
rep 1 Zinc ccnc 0 . 9 5 0 mgi
rep X Fe_253 cone 531.32 mq : i
rep X Ceba i t cone X . 44 X mg / i
rep i Cr _2* 7 ccnc 0 . 733 mo /■ i
rep X Cd_ 2 23 ccnc 0.003 mg / i
rep X Copper cone 0.24* mq ; i
rep i Co_-3 X cone X . 5 0 2 mg / i
rep i Lead cone - 0 . 3 X mq / i
rep 2 Ch r 0m1um ccnc 0.5x5 mq / 1
rep 2 H i c k e i cone 0.593 mq / i
rep u Zinc ccnc 0 7 4 0 mg / i
rap 2 i‘e_253 cone 5 3 6 . 7 9 mq i
rep 2 C 0 b a i t ccnc X . 5 0 0 mq i
rep 2 Cr _2 * 7 ccnc 0 3 0 4 mq /' i
rep 2 C d_ 2 2 3 cone 0 . 0 X * mg / I
rep •5 Copper cone 0.23* mq .' i
rep 2 Co_ 2 2 i cone .4*3 mg i
rep 3 Lead ccnc -0.35 mo ; i
rap 3 Ch r omx um c 0 n 2 0.792 mg .' i
rep 3 i'i i c k 6 i cone 0 . * 4 4 mq / i
rep 2 Zinc c 0 n c 0.900 .mg. i
rep 3 X e 5 3 ccnc 5 3 0 . X 3 mq •• X
rep 3 C 0 b a i t ccnc X . 1 7 * m q ■■ i
rep C r ,_4 .1 7 ccnc 2 . • 7 3 m q . i
r e o Co. 2 2 3 c ■: n c 0 0 1 2 mq i

v3 X n c o w edge

%cv 7.93 
7r«o V X 9 7 . 6 3 

2.33

2
0

24
r.
4
3

0 X

43 
30 
7 3 
5 5 
Q 5

window c d q e

»F‘-T

wxndow edqe

w : n d c t.? o d q c

re~ - Ch r cm1 un ccnc 0 t - mo 
r e c i.. Lead cone C· : i.. mo I 

r e-;: 2 : I n : ,:::-:n::. - I ·L rr.o : .i 
r ec 2 i·: I ::. Ke . cone Q '.) ! :n. ~ 
[ ep ,.: 0 b J. .i t ::. c nc ; cc m a : .i -
r ec 2. e 2.5 ~ C: C n C - :i ·, 'i _; m- I . , .,, 
re ;i 2 Cd 22C ::: cr.c -.) ,) I - rr:o : 
rep 2. Cr i.. .'.> 7 c o ne C: ~ :) -l mg : i 
=ep 2 Co Z2 I CO n::. 2 cc - me : .i 
rep 2. C.oppe r cc nc ~ 

., . 
.., ;:i ::. mg : 

r ep .3 CI'L r omr um c en::: I - 1/ !:\O i 
=ep J Lead con •:: - C· 3 j m-':t I •vJ: nCcw e -:i g 2 
r e ? 2 z I t; C ·:::c nc - ·J,J 

, ma : 
rep 3 i'i l ::.ke 1 c o ne. J. 05 =· mg i 
rep 3 C C b 3, l t C: 0 l \ C 3 -.) :) }· ma i .i 
rep 3 . e 2. 5 3 con::. i .:, 't 40 mg I 

rep .3 Cd 22C cone 0 0 1 C mq : .i 
rep 3 •.: r 2 .s 7 cone Ci ~f 95 mg i l 
rep .3 Co 23 1 cone 2 03 9 mq I .i 
rep .j Coppe r cone Ci 3 ~ 7 mg i . 

;•~ ~ .s 3 9 - I 1 

C.hrcmi um ,3. ., 1 03 7 mo I .i 5 ci 0 OCl [; ','ll C •1 1/ IJ 
Lead a'.' - c- I 3 mg i sd 0 2. 'i ? 31,c ·: l 9 7 .:> 3 z inc .:!, V 2 0 -1 mq i .i sci a O<i ll C ' ii.CV L, .: u 
;' i I eke i av i G~ .~ rng i i sd 0 c- 2. 1 'i 3.'o C:. -J - 0 I 
Cob a. .i t 3, V 2 v C 0 mq ,' l sci 0 ,, ,-, I 

- u - ! G/Q C "./ 2 -i? e 2. 5 0 av 7:, ::! ' 5 mg i l sd ::! J.:, C: %-·· 0 'i . -. .., 
Cci 22 C a . ., 0 Q 1 6 mq / l 5 ci 0 0 02 1/ '~c..., 24 20 ,... - 2.6 7 av 0 9 ':1 4 mg i l sd 0 GO 7 1,'DC: V 0 :) 
'J. 

Cc 2~ i 3, ., 2 c- 7 . n:.q I l 5 ::i Q 1 3 7 %::.v '¼ .. : - I., .., 
Cc~ p e :.- av 0 34 mg i l sd Ci (J i 0 7 w_,ac . ., 3 0 [i 

j•< :, ,: , 9 - 1 2 r ep 1 L e a. j CC n C: -0 - , rr.q I l wi :r:.dow ., ::i cr e 
• ...,,; ,J.., 

r ep l Chrcm1 :Jm cone ~ 7 Ji ~ 
OJ.., mi;: : 

rep I H1 eke .i cone " ::, c.j (! rr.o I 

rep 1 z inc c en ·:: 0 Y 5 C: :ng : 
rep l r e 2. 5 a c o ne 5 3 ~ ., 2. ma : l 
rep .I. Ccba l t cone 1 4 c.j .I. m~ i . 
re. P Cr 2. 6 7 C. C Tl C Q ; C 2 n:o i l 
rep i Cc 2. L.3 ccnc lj Q(J ~ mg I 

rep Copp e r cone 0 2 4 ;j mo : .i 
re~ Co .:. 3 l ~one 5 Ci - -r..g : 
rep !, L 1: a d :-:one - ~· 2 .I. reo : l ~-II nd :w ::! d ::i e 
rep 2. ,.: i, r Cm 1 :Jm CC :1::. ~ .'.l l 5 m.:: I . 
rep 2 i·H eke .i cone 0 J 1/ [; mo : .i 
rep z inc -~ c nc ·. <t!:· m,; I -
rep 2 r i= 2. 5 i: C C !'1 C J 3 /:, ~ 1/ mq : 
rep i.. Caba. i .. ccnc ::, 00 m.:i : 
r ep 2 C r - ::, ; ::.c n.::. V ~ G c.j ma ! l 
re i:; .:. .- ~ 2. 2. .., c o ne ~ 

lj l ~ :ng I -
rep ; (, , ... p e r con:: ~· - -., v :r. o 
r e i:, 2. -·- 2. 3 : .:. C :1 ~ 'i '.) ...; n1:: I 

:: e:: J Le.:i ::i CC r . . ::: - 0 .:, - rr.a : l w~ :"". d C 'f..J ~ d .:i::. 
r :! C J t.:.h r ,:; Itl l um C ·: ~'1 ::: ~ 

; - m·: : 
r ep J j,i l ::. ic ct l CO n:: V ::, c.j 4 rr. ,J i 
re ~ .:. z. l n::: .::: ,:, :t ~ C: '.) '.,; :n; 
r ep J r e -- ~ cc r. C J v ·] n:::i : i 
r e D . .:, C J C 6. i ~ n.::. l ; ' 

; 
-' :n= -~ 

r e ;: . r ; 
~ :n c ·, i: rr. .J :... - .; 

: e :i 3 - .. i. L, J .., ~ 
\, ~ : m;: ...., - '• -



3 y> - I i
Lead
C'.iv omi urn 
Hi zks L 
Zinc 
Fe _Z5 C 
C 0 b a i 1 
Cr _2 6 7 
Cd_ 223 
Copper 
Co 2 3 1

»i standard

5t 1 standard
Lead
Ch r oxn 1 uro 
H 1 c k e i 
Zinc 
Cr _2a 7 
C c b a i t 
Copper 
Cd..2 2 3 
Cc_23i

s tandard

=f3 standard 
Fa 2:3

re?
rep

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

rep
r e o
rep
rep
rep
rep
rep
rep
re?
rep
rep
rep
rep
rep
rep
rap
rep
rep
rep
rep
rep
rep
rep
rap
rep
rep
rep

a V 
a V 
a V 
a y 
a V 
a V 
a V 
a V 
a V

rep
rep
rap

0
0

1
0
0
0

i
1

i
I
1
i
1
1 
1
2

u 0 p p a r 
Cc 2 3 i

c c nc 
c c n 2

3 3 5 
5 3:.

Lia
mg ,

0 4 1 raj / 1 sd 0 . 14 0 ■ k C 3 3. 77
. 7 7 6 mg / i sd 0 . 0 1 j .3 %cv 2 . . 1
. t 3 0 mj / i s d 0.0220 %C V 4.44
.7 30 mg /' I sd 0.0264 hi c y 2 33
2.74 mq / i sd .3.557 ■»c V 0.6?
.472 mg / i sd 0.0201 y»cv 2.04
. 722 mq / i sd 0 . 0 1 3 2 %C 7 1 . 7o
.0:2 mg / i sd 0.0040 y»cy 3 4.02
.227 mq / i sd 0 . 0 0.0 5 ■xcv 2.64
. 4 7 1 mg /' i sd 0.0240 hizv 1.61

2 
2 
2

3 
3
3

3 
3 
3 
3 
2 
3

4?
3 1 . 

3 1 4 . 
3 0 2 . 

1226. 
2

i 7 2 £, . 
53 1 .
1 d o .

1
2 
2

Lead
Ch r cmium 
H i c k e i 
Zinc 
Cr _2d 7 
C o fa a i t 
Copper 
Ca_2 23 
Co _2 3 1 
Lead
Ch r oralum 
i'i i c k e i 
Zinc 
Cr_2d7 
Coba i t 
Copper 
C d _2 2 2 
C 0 _ 2 3 i 
Lead
Chr omium 
H i c k e i 
Zinc 
Cr_26 7 
Cc b a i t 
Copper 
Cd_223 
Co_23 1

a

am 46 . a c c nc i . 00
em 3 0.0 c c nc r. n r,

* . W W w

em 3 13.4 cone 1 , 0 0.0
em 3 1 0 . 3 ccnc 1.000
em 1307.2 cone 1 . 0 •; 0
em 2 a 0 . 3 c one * . 000
em 1206.3 cone 1 .000
em 3 25.3 cene 1.000
em 1 5 2 . 3 cone 1 .000
em 47.3 cone 1 . 0 0
em 23.0 cone 1.000
em 3 1 5 . 0 cone 1.000
em 2 72.0 ccnc 1 ,000
em 1264.3 cone 1.00 0
em 26 2.3 cone 1.00 0
em 1757.3 ccnc 1 . 0 0 0
em 5 32.2 ccnc 1.00 0
em 155.7 ccnc 1 . 0 0 0
em 42.2 cone 1 . 0 0
em 32.0 ccnc 1 . 0 0 0
am 3 1 4 . 4 ccnc 1.000
em 2 7 0.2 ccnc 1.000
em 1222.1 cone 1.000
em 260.3 cone 1.000
em 1774.3 cone 1.00 0
em 5 3 1.6 ccnc . r. r. r,

* • W W M

40 
d3 7 
263 
3 2 i 
752 
736 
i 2 2 
36 4 
v3 0

F a 
F e

7i/?
vn>-'^

,253 
_2 0 2 
253

am
em
am

‘i i 5 ci / . 2 0

s d 
sd 
s d 
sd 
sd 
s d 
s c 
s d 
3 d

0
7

2 L

25

0.321 
1 .5 43 6

2 0 3 3
3 t 73 
7 5 7 1 
? 732 
3:75 
13 7 3 
2 0 7 5

V» c V 
rjc V 
%C V 
^4 C V
•y« c y 
yiicv 
y# c y 
% c V 
iicv

1.73 
1.37 
0 , 2 6 
0.42 
1.0? 
1 . 5 1 
1.42 
1 . 1 6 
0 . 7 7

cone 
cone 
cone 
cone 
cone 
c c nc 
cone

cone

1.00 
. 000 

1.000
1.00 j 

000 
0 0 0 
000

-.030
1.000

4 1 5 5 5 . 1 cone i 0 0 0 0
4 1 6 2 3.1 cone i0 0 . 0 0
413 2 j . 4 cone 1 0 0 0 0

i 50 . 7 1 3 ybev 12 cone 1 00 . 00

rep
rep

Lead
C n r c ra 1 up.

c c nc 
cone

c . 'J (
0 0 1 7

ms
ms

::l 9-- J..i; 

Lead 
,::1.ro:n1um 
i\i1:::ic e i 
Z l nc. 
f e ~ 5 (l 

C ,Jb.:.ii:: 
Cr 26 7 
C c 2. 2. G 
Cop~er 
:c 2 3 1 

w ~ st.::.ndard 

• 

;;: s c ar-.d3.rd 
Lead 
C:l r 1J:n 1 um 
H 1ekei 
Z l n C. 

Cr 

Cci:::ai: 
C: C ? iJ e ." 

- candccC 
;; ;J s:::.n.:a ::1 

r e ;: 
r e p 

,l . 
av 
.'.?. ,, 

a V 

,l ·J 

av 
av 
.?. V 

:!. .. 

av 

r e ;i 
r e c: 

rep 
rep 
rep 
rec 
rep 
re ::i 
r e ;> 
r ep 
re ;i 
rep 
rep 
rep 
rep 
reo 
re i::: 
rep 
r ep 
rec 
rep 
rep 
r e i::: 
rep 
rep 
rep 
rep 

~. V 

a II 

3. II 

a v 

a. 'I 
a, V 

3. V 

av 

3. 'I 

r e c: 
r e, .: 

re 9 

,l • ., 

r e p 

r ~~ 

' ... 

-0 
\J 

" 
1j 

5 J 2 

l 

0 
Ci 
,J 

1 

l 

l 

1 

l 

l 

l 

2. 
2 
2. 
2 
2, 

2 

2. 

-
L, 

3 

3 

J 
•J 

3 
3 
.3 
J 
3 

4'i 
3 l 

2 .:. ➔ 

J 0 i. 
l 2 e::. 

2 .) ~ 

- 7 ,: t, 

5 J l 

l 
..; 

<:, 

l 

.?. 
..; 

q l : 6 

~ 0 p;:: e r c c n c 
(. C ~J l cc n~ 

" l m ·,1 ; i s d 
- '.I .~ mg I i $,..; ' ·~ 
C 2 \) mq I 1 sd 
? .:: CJ mg i sd 

; 4 ma : ;; d 

'i 7 L, :ng I s d 
: C C mq I sd 
G l 2. mg i sd 
2 w 9 mq - sd 
q ·/ l m ~ ,:, I 5 ci 

Lead em 
Ch:-cmi um em 
N I eke i em 
z l n::: e:n 
C r ' , - 0 i em l 

Coi::a i t em 
Copp e r em ~ 

Cd 2, 2, .'3 em 
~o - 3 l em 
Le a ci em 
Chrom1 um em 
i'ii eke i em 
Zi n::: e m 
Cr 2~ 7 em l 

Coba .i t em 
Copcer em l 

C d L. 2 e em 
Cc 23 l em 
Le ad em 
Ch rom 1 um em 
Ni ek e .i am 
z inc em 
Cr Z6 7 em l 

Cc b a. i t em 
.:opp e r em l 

C.d 2;23 er.i 
- z ' ~ 3 i em 

r;,_J~ ~ ) 
40 ~q s ::i 

oG 7 ~ sd 
26 3 ~ \ sd 
J (. l ~\ s :: 
7 5 e ,')-% "I sci 
736 ~t sd 
l l: C \'l r~ S C 
.'.} 6 4 ~)1'"7:, sc 
; . : c, \C/7) 3d 

. e L, 5 :j c:m ➔ l 

i: S! - - (l em 4 l 

i: e 2 5:J em ➔ .:. 

2 0 4ot;~1 sd 

:.. e a ct c ~ nc 
( r. r ·) m .:. 1~n. -::.J n :: 

•j 2 - 5 T,l .J : J 

') :: ., m;i 

~ l 4,: .:_;o -:: .;, 3 'i -; 

0 (i . .) :J l:Q C. •.,• 2. 
~ w 2 co Jfu c. "✓ <i ➔ 'i 
0 (: l 6 "I ':• C •: - !.) ,; ..; 

.~ 5 w i .-i,c.., J ~ 
-; 

G Q J CJ :. ".'o C \' L. ·: · '! 
tJ J :. 2 e ~'r.c ·1 -; 

w 

G L'CJ 'i •j iJ/0:. V jq Q 2 
'J 0 0 t. 3 ··~•~ C "./ - ~ 'i 
w lj 2. 'i (j l:o ·.:. \' l 6 :. 

<l 6 ~ :::er:::: 00 
a CJ 0 c cn c 0 0 (: 

3 l 3 4 ::: one l 00 0 
3 1 Ci ;] ccn::: l GGQ 

20 7 D eon::: l :) ,: 0 
2. ~ (: u :::one Q 0 .; 

(; 06 w :::one 1 0 Q ,J 

5 2, 5 C ccn::: :. OGG 
l w i) 3 cone 000 

4 7 j . .:. on ,::. :. Q Ci 
e2 ,J c~n~ 000 

j l 5 G cone :. G 00 
:?, v e 0 ccne Q 00 
2. ~ "' 

j con::: l (;ijij 

.:.o z 3 :::on::: l U0 0 
7 5 7 :J C: C n ,::, Q C:O 
w Zi! 2 :::en::: 000 
l 55 1/ ·: enc. l 0 ,-. .-. 

-l C 2 cone 0 0 
:) :: 0 c.o:,c I ! I I r 

J l 4 4 cc n:: 0 •J,J 

L, ·? a L, ecnc C: r, r, 

~oe 1 :: 0 n C l 000 
2~ u J c ·.:inc l 0 00 
-; y 4 5 :::on::: l ::o C 
53 l 0 '.:. 0 ::1::: C: 0 C: 
l 5 6 6 C. C r..c 00 0 

0 ~2 l "ia .:. .... -; 
,j ::: ::: ne 0 C 

l 5 'i 3 '.) =:~ C. ·.: 3 -, :::on e 0 w w 

w e ·J .3 .J c,,o C. ·~ .. w ~c, ::: ; nc CIC 0 
7 J l 7 J ~ .. ,::. ·: :, :.j 2. .:.-: :'1.C l C; 0 j 

~ l 7 w l :lo C. ._., l C, 'i CO n::: 0 0 C 
w 

;, i 3 2. '·.-Ge v l 5 .:. CC ::1 C C; OG 
2 5 3 : 1/ ~ '".'r. c:. 'i 2 :::one 0C w 

l 3 7 J .,,·0:. • . .,r :. - ~ ,.:. ·~ n::: C; j 0 
2 w i - :.!~ C •1 w 

~ ·, -:: o n .:. ~ 00 

5 5 s .;, 'J "C .:. C; C: w (: 

:) ~.:, :: one: l l.' V w w 

s ,' 
J :.j c.::: n:. .:. 0 ·~ r.: •:; 

w w y l ~ 'io:::·; :} l ; ,:. on:.:. .:. 00 0Q 

,.:: ..; ( :n::: 
.... ~ l ;; :r, .:i 



Ch r emiura
Laad
Zinc
I'i i £ k e i
C o fa a i t
Fe._253
Cd_22e
Cr_ 23 7
Co_23i
Copper

ICPiS/ 5 00re

rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
r e 0
rep
rep
rep
rep
rep
rep
rap
rep
rep

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

1

1
1
I
1

2

2
2
2
2
2
3
3
3
3
2
3
2
2
3
2

i'i 1 £ ic e i 
Zinc 
r e_ 2 5 3 
C 0 fa a i c 
C r _ 2 o 7 
C d _2 2 C 
Copper 
Co _2 3 .
Ch r onu um 
Lead 
Zinc 
i'i 1 c k e 1 
C o b a i r 
f e_25C 
Cd_223 
Cr_2fa 7 
Co_23 i 
Copper 
Ch r omium 
Lead 
Zinc 
H i c k e i 
C 0 fa a i i 
Fe_25C 
Cd_223 
C r _2 o 7 
Co_23 i 
Copper

cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone

0,003 
0,003 

0 . .3
0 , 00 0 

0 0 4
0 0 3 
0 0 7 
0 2 '/ 
0 0 ,3 
. Oo

0 .
-0 . 

0 , 
- 0 . 
-0 . 

-0
0 . 0 0 I

-0.020 
0.002 
- 0 . 2 d
0.005 

00 1 
0 0 -7
00 5 
0 i 7

0 5

0
0
0

■0
-0

-0.000 
0 . 0 0 i 

-0.0 0 0 
-0 . 1 4 
0.002 

-0,002 
0 . 0 i 0
0.005

mg / i 
me i 
mg i 
ma / i 
mg / i 
mg / i 
mg .• i 
mg / i 
mg / i 
mg / i 
mg / i 
mg / i 
mg / i 
mq / I 
m.g / i 
mg / I 
mg / i 
mg / I 
mg / i 
mg ! i 
mg / i 
mq / i 
mg / i 
mq / i 
mg /■ i 
m q / i 
mg /■ i 
mq i i

- 0 . 0 0 1 
-0 0 i
0 . 0 0 i 

-0.005 
0.002 

0 . i 7 
0.002 
0 . 0 0 1

mq / i 
mg /' i 
mq / I 
mg / i 
mq / i 
mg / i 
mq / I 
mg /' i

s d 
s d 
s d 
s d
S3
s d 
s d 
sd

0 . 0 1 C 3 
0 . 0 7 i 

0 . 0 0 i 7 
0 . 0 i 7 i 
0.0025 
0.635 

0.0034 
0 . 0 C 3 i

a V -0 .003 mq/i s d 0.0225 %
a V 0 .005 mg/i s d 0.0003 %

re? i Lead 2 0 nc ; 0 . 4 1 mq / i
rep i Ch r omium cone 3 . 0 0 C mg i i
re? 1 i’i 1 c k e i cone 2 . 74 1 mq / i
rep i Zinc cone 2.377 mg / i
rep 1 Fa_25 C c c nc 454.24 me ,' i
rep - Cefaa i t c c no 2 . 7 .•> 3 mg •• 1
rep 1 Cr _2 5 7 cone 2 . 35 i mq . i
rep 1 Cc_ 2 23 c c nc 2 . 3 7h mq i
rep 1 ■3 c p p a r cone 2 . '/ 7 7 me ,•■ i
rep 1 Co_ 2 3 1 e 0 n e 2.740 mg / I
re? Cn r omium -one 2.72c, mq / i
rep - Lead e 0 nc 10.25 mg / i
rep 2 Z me cone 2 ■/ 3 c< mq / i
rep 2 I'i 1 c k e 1 e 0 n c 2 . .i 7 7 mg ,• i
rep 2 C 0 fa a i i; cone 2.32c, mq ; i
rep 2 2 e_ 2 3 3 cone 4 j 7 . 0 3 m e ,• I
rep - Cd _2 2 3 cone ^ mq .• i
rep 2 C r_ 2 j 7 e c nc 3 0 2 5 ma / :
rep 7 C Q _2 3 i cone 2.65c, mg i
r ep 2 Copper cone - 3 4. m g 1

w I n d c V7 edge 

windcv./ edge

window edge

windoiv edge

%c V
%cv
%cv
%cv
7(j C V 
VoC V 
'/tC V
%cv

3 2 C 7 . 5 
5 5 . 2 1
1 22
2 1 5
1 1 0
3 7 y
i '7 1
3 0 3 
5t 7

i 3 .

22
0 4 
35
1 5 
1 5 
74 
34 
3 1

Chromium 
:..~ad 

Zinc 

Cobalt 
Fe 2 5 /3 
Cd 22C 
Cr 2 .Vi 
Co 231 
Copper 

rcrs : :Svare 

rep 
rep 
rep 

:: e p 

r ep 
rep 
rep 
:-ep 

rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rec 
rep 
rec 
rep 
rep 
rep 
:-e p 
rep 
rep 
rep 

a., 
a V 

av 

a'✓ 

,3 V 

av 

av 

av 

rep 
::- e P 
r e ? 

re c 
rep 
rep 
re;:: 
:-e p 
re ::i 
rep 

:-ec 

rec 
rep 
re;.: 
re;:: 
r e i:: 

re;:: 

= "' i:: 

i'i l :: lC e i 

- ; nc 
i: e 2 s ,'.l 
..:.. 0:; -3. i C 

Cr .?, .j 7 
Cd 2 :: i; 

Ccpp e r 
Co l .3 . 

~ Chrom1 um 
2 Lead 
1 z 1n c 
2 Vi 1 ::: k e J. 

1 Coi:Ja i 'C. 

z F e 2, 5 C 
2 Cd 

., 
2. Ci ,. 

2 C r Zi. 
2. Co ~J i 
2 Cc ppe r 
3 Chro:n1 t:m 
3 Lead 
3 .!.. l :1.C 

3 Ni :::ice l 
3 Ccba. i C 

J r e, 2 w C 
~ Cd 2 2 :3 
2 Cr 26 ~ ' 
::: Co 2.3 i 

3 Copp er 

- Q U O J. mq i l 
- 0 (J l mg / l 
C 001 mq/ l 

- (j 0 0 ,j mg / l 
0 Ci O 2 mq/ 1 

0 l 7 mg' . 
0 0 0 Z mq / l 
G G G J. ::ng i . 

-0 . 003 mg / i 

l 

J. 

2 

L. 

2 

L. 

2 

G 006 mg , i 

Le a d 
,.:nrom:..-.im 
i'-i 1::: k e i 
Zinc 

Ccbd.lt 
C r 267 
Cc 2 2 [l 

C. C C O 2 r 
Co ~ 3 .t. 

Cnrcmrum 

.Zinc 

i· i 1::: k e::. 
Cooai~ 

(. = .l ..) ; 

c.o nc 

CO 71C 

co ne 

ccnc 
ccnc 
:::one: 
c t; nc 

con::: 
con e 
con::: 
cone 
e:onc 
c.o nc 
cone 
cone 
cone 
C0:1e 

cone 
cone 
con::: 

eon::: 
::: e n c 
cone 

cone 

·.:: C n ·.:: 

::: C nc 
CO ::1 -.:: 
CJ n ,: 
.: ·:. nc 
·.:: ~ n::: 
: -: n:. 

sd 
s d 

sd 

sd 
sd 
sd 

sd 
sd 

(; 

0 

•j j j 

0 0 .:; 
:n g / 

C: 

J. ,. ~ m; : 
•j,: j r:l'.J : 

•:•C: ➔ rr:.; ,l 
rr.o , 
:n; 

- U 0 2 1/ mq : l 
- 0 . Q (; :; ffi;J I . 

- u 0~ mo : l 
0 .--::~~ :n~ i l 

-iJ 02:2 mci.i 
0 . 00?. mo , . 
-0 . .?.6 

·J . 0 0 1 

G Q O i"• 

C . 005 
- U . 0 l i 

r.. q I 

:n;i i 
ma, l 
mg / 
mq1 l 
ma, 

-0 . 05 IDO / J. 

-0 . 00CJ m; i 
..:, . 0 0 ~ mq / i 

- Q . C: C: : mg i I 
- 0 . 1 4 mq :" .i 
0 001 mg ii 

-Ci. 0·JZ rr.o , l 
Q . 0 J. 0 m :; i 
0 005 mq /l 

0 
G 0 7 l 

0 0 0 1 : 

I ' C: .:. 7 l. 

3io C •; 

%:::v 

3 2 C / 

.!. 2 2 . 2 Z 

0 . 0025 ¼ev 110 35 
I.: 6 5 6 •:~ C '✓ J r -i, J. :, 

O . QC:31 ¼:::v JOB 74 
0.0225 ¼cv o~'; B~ 
C: . 0000 %ev 

1 0 'i 1 no , 
3 JCJC m~· 
2 . : 'i ! m~ I 

~ . (; 5 J. ::l;J . 

;-, 3 7 'i mg : 
2 ';: 'i me: .i 

2 
J. C: 

L. 

2 

no : 
m; , 

.:, : : mg .
c ~ ,. rrlc / 

' - ' f:",0 : I 

r:\.J : 

-,.., 1 n d c w e d .J ~ 

w1nd::,w e d:::~ 

window eda::: 



IC?5/500.-a
Ch r oia i um
Lead
2 i n =
i'i I c k e i
C 0 b a i t
Fe_253
Cd_22C
Cr_2i7
Co_23i
Copper

M3 *3 5 -i3

3 ? - i 3 
Lead
Ch r onii um 
i'i 1 c k a i 
2 1 n ; 
i’e _2 5 C 
C 0 b a i r 
C r 2 i 7

rep 3 Ch r omium con: 2.823 m g i
r en 3 Lead c one i 3 C 7 m a .■ i
rep 3 Line cone 3.117 ma . i
rep 3 M1 0 k e i 2 c n c 2.7 4 3 mg i
rep 3 C 0 b a i t cone 2 . 8 0 0 mg; i
rep 3 Fe_253 cone H 6 7 . .2 mg/ 1
rep 3 Cd_22C cone 2.8 4 8 m g/ i
rep 3 Cr_237 cone 2.5 0 5 mg/i
rep 3 Co_23i cone 2.774 mg/i
rep 3 Copper cone 2.345 mg/i

a V 2 . 7 21 mo/ i s d •3.0 8 73 %ov
a V 1 0 . 2 «i mg / i \0 sd 0 .72 “-.c V
a V 3.0 0i mg/i s d C . i'3 5 5 %cv
a V 2 . 7 2i mg/ I s d 0.0367 %ov
a V 2 . 323 mg /■ i s d 0 . 03 i 8 ^Vicv
a V 463.32 mg/i c^oo s d 3.0 7 3 %.cv
a V 2.898 mg/i s d 0.0663 -Viev
a V 2 . '7 2 3 mg / i 3 s d 0.0305 %cv
a V 2.730 mg/i s d 0.0 6 5 5 % c V
a V 2.387 mg/i 3 3 d 0.0 7 30 1-BCv

rep 1 Lead cone -0.04 mg/i
rep i Chromium cone 0.525 mg/i
rep 1 H i c k e i cone 0.592 mgii
rap 1 Z I no cone 0.77. mg/i
rep 1 £'e_25C cone 438.46 mg/i
rep 1 Cobalt cone 1 .6 3i mg/ i
rep 1 Cr_267 c one 0.530 mg/i
rep i Cd_223 c one 0.026 mg/1
rep i Copper c one 0 . 1 6 3 mg i
rep i Co_23i cone i . 6 4 t mg/1
rep 2 Chr omium cone 0.532 mg/i
rep 2 Lead cone -0.03 mg/i
rep 2 Zinc cone 0.76/ mg/i
rap 2 H i o k e 1 cone 0.502 mg/i
rep 2 C 0 b a 1 t cone 1 . 7 C 6 mg/ i
rep 2 Fe_2 55 cone 4 31 .31 mg/ 1
rep 2 Cd_22C cone 0.007 mg/i
rep 2 C r._ 2 6 7 cone 0.512 mg/i
rep 2 Co_23i cone 1 . 0 2 4 mg/ i
r ep • 2 Copper cone 0.161 mg/i
rep 3 Lead cone -0.38 mg/i
rep 3 Chromium cone 0.475 mg/i
rep 3 M i 0 k e i cone 0.584 mg;i
rep 3 Zinc cone 0 . 3 0 3 mg/ i
rep 3 fe_258 cone 433.58 mg/i
rep 3 C 0 b a i ■: cone 1.660 mg/i
re? 3 Cr_2i7 c one 0 .53 0 m a/ i
rep 3 Cd_ 2 2 8 cone 0 . 0 0 7 mg/ i
rep 3 Copper e 0 nc 0 . 1 7 3 m g / i
rep 3 Co_23i cone i 665 me/i

a V - 0 . . 7 m a / i sd 0.185 %cv
a V 0.312 mg/i s d 0.0 3 2 4 ^ c V
a V V . 5 C 6 m a / i s d 0 . 0 0 5 3 7» c V
a V 0 7 0 1 mg/ i 3 d 0 . 0 1 5 0 V
3 V 4 3 4 . 7 i m g / i 3 d 3 j 7 1 •‘/n c •/
a V i 7 i 1 mg/ i 3 d 0 . 0 -i 6 3 -.6 c V
i V 0 524 mg/i 3 C 0.0.02 -/.c V

01 K^l '

^ Vo \/0\OU

>kA^t —VA>

2.75 
1 
3

d 3 
a5 

i . 35 
1 . 1 3
1 . 7 H 
2.25 
3.02
2 . 5i 
2.70
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^ 1
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Chromium 
:..ead 
Z in:: 
i'iickei 
Coba.it 
F e 2. 3 8 
Cd 228 
Cr Z Y 7 
Co 231 
Copper 

l-i2;S.39-i;; 

-

i•i 1 :} ·: - J. 3_ 
L = a 0. 

•:hromium 
i' i l Ck::! i 
Z. l n: 
Fe 25e 

rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 

av 
av 
a.v 
av 
av 
3.V 

av 
._ V 

a 'I 

av 

rep 
rep 
rep 
rap 
rep 
rep 
rep 
rep 
rep 
rep 
re;:: 
:: e p 

rep 
r a !J 

rep 
:: e p 

rep 
::: e P 

rep 
rep 
rep 
rep 
rep 
rep 

rep 
rep 
re;:: 
r~p 
re ::i 
reµ 

2.. V 

a 'J 

3 "J 

·.: h r o n: l um 
:.. e 2. d 

- t n:: 

:.: 0 j ,:I, i t 
• e 2.: 3 

22C 

J C.cpoer 

2 ~· Z1 ma il 
1 0 2 '! mg I l 
2 0 0 1 ma i i 
L. 7 2 l mg i • 
2 C28 n:.q .'i 

4 .:i 3 S 2. mg i I 
2 C98 mq/l 
2 9 2 8 mg i • 
2 i ., ·1 mq : i 

2. 3 8 9 ;ng t I 

l 

L. 

2 

2 

.] 

3 
j 

Lead 
C:ircm1 urn 
j,i:icicei 

Z l n:: 
i ' e 2 5 C 
C.ocal t 
Cr 267 
Cd Z t. 8 
Ccpper 
· ..... :~ 2: 1 

Chr::imiu:n 
L e .a ci 

Zinc 
j,iicic.ei 

Cob.a.it 

:: e " 3 0 
Cd 22C 

C o 2 2 .1. 

Copoer 
Lead 
Ch r cmi TJ:U 

i'.ii::kel 

- ·J , :n::i / . 

G 7 0 t 
➔ 2 4 _ 

mo : i 

m ~ I i. 
rr.a i i 

i. ~ :ng I 

•J 5 2 ➔ mo, i 

:: ::. n: 

:: on: 
:::::: n:: 
: :.; n:: 

::.or.:: 

C. 0 n C 

CC n:: 

CC n::: 

c.onc 
ccnc 
cone 
cone 
con:: 
cone 
cone 
con::: 
cone 
::one 
cone 
cone: 
ccnc 

con:: 
::one 
c. on.: 
con: 
::or.:. 

cone 
c :Jn~ 

C. 0 Tl C 

cone 
C. C n C 

::on: 
-:or.c 
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s,j 
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i9<-i ma : i 
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G 

C :09:: ':oc·1 
0 '.}J67 '.',c.·1 
0 0.31C fiacv 

u 07!l %::v 
u 06e..3 %cv 
C: 0005 %c·1 

C 069'i 'i.c·: 
0 0 ? 0 C· %c ·1 

- u 0 <-i ma : 
G 5 2 -. 

:J 5 9 2 
0 7 i . 

mg , . 
mo: i 
m:; / i. 

't .3 I; <j:., mq I i 
l .5 0 ~ mg i • 
o 5.3 ·J ma / i 
C: 0 t.:, m<;; : . 
,:. 1c.,J mo .1 i 
i •~ 'i L mg i • 
\.) 5.32 mq l l 
- G CJ B mg: i 
0 : :., 1 mo : i 
0 5 0 t. ;ng i 
1 7 [;:., mq: l 

'i:, l ::l l mg I • 

0 Ou· ma ,i 
0 5 l L. :ug / 

~ Z <-i mo : i 
,:, l. 6 .l :n; / ... 
- 0 Ji:! mo : i 

! ~ ,=> :_; mg I 

0 l • •' ID~ I 

.:i .:i 5 m9 : 
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-D) Ctf;-J"-~u\.,LL Q\-,CL~ 
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Cd„2i3 
Copper 
Co_Z3 ;

riZ & 2 9 - : 4

H2 2 2? - i*i

i-i 2 t.

a V 
a V 
a V

rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

0 . 
0 . 
J.

0 I
I G .

. .i <i 2

mg / i s d 0 0 i : 0 3 4 . 0. 7
mq / 1 sd G . 0 0 7 7 ’itzv 5.7-7
mg / i s d 0 0 2 0 5 Vac V 1.24

1

1 
1 
1 
1

i.
2 
2 
2

2
2
2
2
2
2
3
2
2
2
3
3
3

3
3

Lead
Ch r omium 
i'i 1 c k e i 
2 1 no 
f e_258 
C c fa a i z 
Cr_2o 7 
Cc_223 
Copper 
C o_ 2 3 1 
Ch r omium 
Lead 
Zinc 
M1 c k e i 
C 0 fa a i t 
Fe_ 233 
Cd_223 
C r _ 2 i 7 
C c _2 3 1 
Copper 
Ch r cmium 
Lead 
Zinc 
H i c k e i 
Cobalt 
Fe_253 
Cd_22C 
Cr_237 
Co_23 1 
Copper

cone -0 4 V- ma / 1
cone 0 . 7 4 4 ma / 1
cone 0 . G 7 3 mq / i
cone 0 V 25 mg / i
cone 5 1 3 . 5 G ma / i
cone i . 3 7 7 mg / i
cone 0 7 2 3 ma / i
cone 0 . 0 0 i mg / i
cone 0 . 2 -j 0 mq / 1
cone i . y 1 0 mg / i
c one 0 . gC 3 na / i
cone -0 . G4 mg / i
cone u , -7 0 5 mq J i
cone 0 . 6 6 i mg / i
cone i . ?3g mq i i
cone 5 0 5,?-7 mg / I
cone 0.005 mq / i
cone 0.743 mg / i
cone i . 7 3 -7 nq i

windov^ edoe

windov^ edge

c c nc 
c one 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone

0
0

202 
ggC 

0 . G 7 
a . y 2 G
0 . G G i
1 . y 5 3 

506 . GJ
0 . 0 1 1 
0,722 
1 . y 4 i 
0 . i 7 0

mg /■ i 
ma i 
ma / i 
ma / i 
mg7 i 
ma / 1 
mg / 1 
ma / i 
mg / 1 
mq / i 
mg / i

Ch r cmium a V 0.G 7 5 mg/ i s d 0.0 40 0 -Ac-/ St . 7 3
Lead a V -0.35 mg/ i sd Q 36? %cv i 0 H . 6.3
Zinc a V 0 . 7i8 mq/ I s d 0 . 0 1 2 1 -A c V X . 32
M i c k 6 i a V 0.663 mg/ ? sd 0.00?0 Viev 1 . 35
Cefaa i t a V 1.723 mq/ 1 s a 0.0447 %cy 2 . 3 3
!Te_ 253 a V 5i0 . 4 0 mg/ i s d 7 0 7? Va c V X .. 3 ■?
Cd_22C a V 0.006 mq /' i sd 0.0047 %cv 7 y . 55
Cr_26 7 a V 0.72? mg/ 1 s d 0 , 0 1 2 1 Vi c V X . 6 6•• 11

o

a V i . 7 3 0 mq/ 1 sd 0 . 0 1 7 . c V 0 ,. 88
Copper a V 0 . 1? 7 mg/ i sd 0.0063 %cv 1 3

7-13 rep I Lead cone -0.27 mq / i
rep i Ch r omium cone 0 .553 mq .- i
rep X i'i 1 c k e i c c nc 0 4 G 2 mq / i
rep 1 Zinc cone 0.74? mg ; i
rep X 1 a _2 5 8 c c nc 3 G 1 3 3 mq i
rep 1 C 0 fa a I r cone 0 5 0 3 mg / 1
rep Cr _2g 7 c c nc 0 , G 0 V mq i
rep X Cd_ 2 23 c c nc 0 . 0 j 1 mg / 1
rep 1 C c 0 p e r cone 0.132 mq i
rep 1 Co_23 1 c G nc 0 . 4 G ■' mg / i
rep 2 L a a d c c n c -0 3 2 mq i
rep 2 C h r c m 1 u m c G n c •J G C 3 mg. i
rap. 2 Hi eke 1 :: 0 n c 0 . 4 . : ma , i
rep i- Zinc c 2 ne 3 7 4 r m? ■ .

'.window c d a a

Cd 2 23 a. V u Q l - mg I i sd C· t : C: ~lo.:: V !3 4 r, ; ~ u u, ' 

C.o:ip e r ~ ., 0 J. C mq I .i s ::i u :J 0 i : J/c:: I/ 5 i 'i 
Co 2. J a. V l .:, 4 'j :ng I sd 'J u - 0 :i 1.'uC V 2. 'i 

i¥~ 2 C ~ ') - : 't r e --
"' Lead ::: en::: ·] <j ;· :n cl I l Wl n:::ew e ::i :J ~ 

rep C..h ~ cm 1 um c:.n~ G i 'i '< :n; I 

rep i·U eke l :::enc 0 t 7 il n:q : .i 
rep i. I n::: :: on::: ~- - s mg I l u "' 
re? f e l 58 ::: on::: -. l i:, 

~ ~ mo I .i 
rep C.cba l t ::: jn::: J. g 7 - mg I 

rep Cr ' ' ? :::one 0 2 - rr. o I uC 
~ 

r eo J. C..d ;; 23 cone Q Gu l mg i 
r e, P ~o~ ;::: e r :::en::: :J 2.00 mo I 

rep J. Co 2 3 l ::: ::;: n C i : C: mg 
rep 2 C:hrem1 ure ~enc: ,J :;, i; u r.i.q I .i 
re i: 2, Lea.d conc - CJ .:, 4 mg I l wrndow edge 
rep 2 z inc cone (i ~· 0 5 ma I l 
reo 2. 1,11 cice l conc C: ~ ~ '..l mg I . 
rep l Coba l t :::onc i 15 6 mo J l 
rep 2. I:e 2 53 cone 5 0 5 9 mg I 

rep 2. C.d z-," -.., con::: 0 ,j :J 5 It.Q : l 
r ep i. Cr 26 7 con::: 0 7 'i:: mg i ; 

rep z Cc .?..3 J. ca:: n::: ·j .3 'i nq : .i 
rep 2. Copper cone: C· 2 C; 2. mg i 
rep 3 C.hrc m1 um :::e nc \) 6" C ma : 
rep ..; Lead cone Q Q 'i :nq I l 
rep .3 z i nc cone G 92::, ma : l 
rep J i'i i cke 1 cone {; -~ ~ J. mg ·: 1 
r ep 3 Ccba l t cone J. 'i 5 2 mo I l 
rep J I e 253 con::: 5 C: 6 ~ .j :ng 
re? 2 C::i 22C cone 0 u . l mo : l 
rep 3 Cr 2. .:, 7 cone u i 2 2 mg I l 
rep J Co 2.3 1 CC n C. 'i 4 l mo : l 
r ep J Co pp er cone D J. ·: (; mg I . 

i-iJ .:, J 9 - l 4 

·.:hr cm1 um 3. './ Q 6 1/ 9 mq i l sd 0 0 <i O 0 ',tC . ~ .3 
Le.::.d a. . ., -0 35 mg i 1 s C: Q 3 .5 y iJ/o C. ••• l 0 'i 6 ,j 
z inc a. 1/ 0 1/ l 8 mg I l sd •j Q - 2 l ,;Ii,::: • ., 32 
N1 eke 1 a. V 0 ~6 3 mg i . sd ,j 00 :' 0 0/o C 'l l J5 
CC b a. i t a,., J. 1/ : e mq I i sd , . Q 't .j ~- ','UC V 2. .:, ~ 

- e 250 av 5 L G 40 mg : i sd (j 7 ? 3/QC V l - ·? 
Cd 2 2. C 3 • ., ·J 006 mg i l s ::i 0 004 ' ."f~c ·; ; 1/ 5 ~ 
,:.: r 26 7 av 0 7 :;; ~ mg I - sd Q 0 l L. J. '/11 :: ·: .~ 6 
Sc 2 ~ 3. • ., 1/ .3 j mg / l sd ,... Q l -; -:o::: '/ 0 8C - -
Coppe :- C:. V 0 l '.' 7 mg I i :t d (; Q CJ i: :,'u~ V .; l ;j 

i"i 2 ~.; 1/ - J. 5 r e;:: Lea.d co ne: - 0 2 mo I 

r ep L Ch:-om 1 um ·: o nc C: 5 ~ 3 :n::; 1 . 
r e p l i,f 1 C ic e l c:c r.c , 

4::, ._, - nq I i 
rep z l :1 C. c one: - 'i :n.:; - : 

re;:: r e 2 -e ~ ::: n c. ..., ;,;, t l, l, mo : 
r a -= Ccb ;:. - ~ C :, n : - 3U .;, mg I 

r .. - I.., :: ' ,. 7 c::.: n::. ,j C. j 'i rr. :J i - t" - "' 
rep Cc l ~~ c:cnc. C: ..: ..: ~ rag ! 

:-ep Cc ope r :::c n:: u J. " - mq : 
r ep (. C 2J l C:: ::1 C u 'I ) :n:; I 

!: e C - L a a ci c.c nc -0 ..; u :r.q : ";.,/ ! .,d ~\\.' .: d a :? 
:- ep - C :i.:: c ,n L :J:n :.~ ::: n .: u :., - ..: m; 
:: =~ l i [ l c: ic e i. :.: ::; r~ ': 0 ·,i . ~J 
r e;:: .:. z l n.: -:. 'J 71-:. i "' :n; 



2'i3ia? - i5 
L & a d
Ch r om1um 
i-i i c fc 0 I 
Zinc 
Fe_25C 
C o b a i t 
Cr _2o7 
C d_ 2 2 a 
Copper 
Co 2 3 i

*
9-id

.'i: i 3 / - i 6 
Lead

rep 2 re _2 5 C cone 3 3 4 7 7
rep 2 C 0 b a 1 r z 2nc 0 4 5 4
rep 2 Cr _2 6 7 zone 0.373
rep 2 C d_ 2 2 3 c c nc 0 . j i j
rep 2 Copper c 0 n c 0 . 1 3 2
rep 2 e o_ p 3 1 c o nc 0 . 4 J 2
rep •i L e -i c cone -0.52
rep Chr oralum c one 0.653
rep 3 i-i 1 0 k e i cone 0.45.
rep 3 Zinc c c nc 0 .734
rep 3 Fa_25C cone 354.75
rep
rep
rep
rep
rep

a V
a V
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

3
3

3
3

C c b a i I 
C r _2 a 7 
Cc_ 2 2 0 
Copper 
Co 23 1

c c n : 
cone 
cone 
cone 
c one

0.450
0,647

- 0 . 0 0 i
0
0

1 5 5 
405

mg i 
mg / i 
mg 1 
rag / i 
ra .g : 
rag / i 
ir.g / i 
rag / i 
rag , i 
rag / i 
rag / i 
rag / i 
mg / i 
rag / I 
mg i 
rag / i

-0.37 mg/i 
0 . 5 0 <i rag / i 
0.441 rag/i 
0.743 mg/i 

357.20 mg/i 
0.46 '? mg / i 
0.616 mg/i 
0.004 mg/i 
0.153 mg/I 
0.425 mg/i

sd
3d

s d 
s d 
s d 
s d 
s d 
s d 
sd 
s d

0 . 1 3 i 
0.0472 
0,0267 
0.0032

4.057
0.0275
0.0277
0.0057
0 . 0 0 i e
0.0550

%cv 
^4c V

rep i Lead cone 0 . 0 1 rag i
rep 1 Ch r omiura c c n c 0.633 rag / i
re? 1 H i c k a I c c nc 0.547 rag i
rep i Zinc c c nc 1.252 rag / i
rep 1 fa _2 5 C cone 432 . C 5 mg / i
rep 1 Co b a 1 t cone i.i?G rag / i
rep 1 Cr _2 5 7 cone 0.644 mg/ i
rep 1 Cd_223 cone 0.002 mg / i
rep 1 Copper cone 0 . 1 7 7 mg , i
rep i Cc_ 2 3 1 cone 1.072 rag / i
rep 2 Ch r omiura cone 0 . 5 7 1 rag /■ i
rep 2 Lead cone 0,27 rag / i
rep

■

Zinc cone 1.207 mg / i
rep 2 H i c k a 1 cone 0 . 5 1 7 rag / i
rap 2 C 0 b a i r cone 1 . 1 7 6 rag / I
rep 2 F e_ 2 5 3 cone 4 6 5 . .5 7 rag i
re? 2 Cd_22C cone 0 0 0 7 rag / i
rep 2 Cr_25 7 cone 0 6 33 rac i
rep 2 Co_23: cone 1 143 rag .' I
rep 2 Copper cone 0 . 1 3 5 rag / I
re? 3 Lead c :3 nc -0 02 rag / i
rep ", C h r c m 1 u ra cone 0.373 rag ; i
rep

:■

i'i i c k s i cone 0 .535 rag / i
r e D C 1 nc cone 1.206 mg / i
rep I a _2 5 0 cone 4 6 6.44 rag / i
rep C 0 p a i 1 cone 1,-61 rag / .
rep Lf _2 6 7 cone 0.664 rag; i
rep J Cd_223 cone 0.007 rag / i
rep 3 Copper cone 0.133 rag / i
rep 3 C 0 _ 2 3 1 cone 1 14 3 mg/ -

window a d g a

%cv 
%cv 
% c V 
%c V 
%C V 
%c V 
%c %•

. 7 4 
, 32 
. 1 0 

1 0
1 4
2 0 

4.47

35
7
6

1
1

5

%cV 160.33
1 . 1 7 
3.73

v./indow edge

i V ■J , 0 '/ rag / 1 3 c 1 w 0 \ c •••

r e,:: .2 r e 2 C :: ·Jn-:: 2 ..j ' ~ :nq : i ~ -
r e ~ 2. (. ~ C .:l ! t - : nc j 'i 5., :ng : 
r e p ..: .. 

:: 2 (:, 7 ::.0:1.: J ~ rr. :J l \., - -
rep ... ' - d ,., -;_/j ccnc ~ .J • .J ra; I 

r e;: 2 C c p ,:: i:, r con ::: .... l .:, - m.:; : 
rep 2, l..0 - J l C i::> n;:: ·j 'i J L. m; I 

rep La 3 d ,::. o nc -0 5 2 :rr. q : "'" : n::iow ~ ,j :J ~ 
: ec - ...:n r C :n l um CO :1 C - ., 'L: :n; : 
rep .3 Hl ;::, ice i ::one ·.) <.j 5 . n q 
r ep :: z l n~ cc nc D 7 J ➔ ~g : 
re,:: .:., f :.; 25 C cone -- <j y -. ma I 

rep J Ccba l ,: CC n::. L' 'i '5 C: m; 
r ep 2 ,.: r 2 0 ~or.c 0 C <j -; ma : 
rep J (. C 2. L. 0 ::en:: - (; C· C, l :n<; I 

rep J Ccppe r ccnc: 0 l -5 mq : i 
r ep 3 Co 2. 3 l co :-ic (; 'i (i 5 :ng : l 

I·t 2 ~ J 9 - i .:, 

Lead 3. V -0 37 mq : i sd 0 l 2 i '1GC'./ J -, 4 
Chromi um a V (: .s Q 4 mg i sd D 0 it 7 2. ¼c·.: 7 ;j ~ 
i\I l eke i 3. V 0 44 i mq ! i sd 0 a ::. I:, y 'ii. c ·.: 6 ! 0 
z 1nc a.v C, 7 43 mg I i sd 0 D O 5 L. %:::.v l l 0 
F e z s e 3. • ., .; 5 7 20 mq ! i sd 4 05 '½cv l 4 
C-J b a i - av Q 'i 6 mg : l sd 0 '.j L. n ~·Oc v ,:; i, u 
C. r l u ? 3. './ 0 6 ~ 6 mq i sd 0 oz ? -; "toe~- .:j 49 
Cd ~ z [i av 0 004 mg ; i sd () C: J 5 'i %c•1 ! () Ci J !j 
C o pper 3. ·1 0 l 5 .3 mq I 1 sd 0 00 l !l ~/. C ~• ! 
Co 2. 3 i a. V 0 4 26 mg I l sd a 0 3!H ~•oc V /j '/ ·-

2 y - l 6 re;:, i L e a. d cone 0 '.) l rr.o : i 
rep l C:i.r om i um cone 0 .) 3 - me : 
re;:, H i eke i cc n c 0 54 ~ lt:,J : i 
rep i l : n c cone ~5 2. ;ng 
re;:: l f e , .-

- ..J C c on e 4i2 C 5 m,:i .. . 
rep l Ce ca l t co ne l ! ~J C, :ng . 
rep Cr 26 ? cone 0 C, 4 4 m,:i : i 
rep Cd 2.2.3 cv:i.c 0 00 z mg ! wind JW e d ·; e 
rep Co';}per ~one 0 ! ; -; mo i 
rep i Cc 2.3 l .::one (: 7 L, rug i 
rep z Chrom1 um cone 0 5 \i ! mo i 
r e p 2. Le 3.d ccn~ () l 7 mg I i 
re i:: - z l r. C ccn~ - :) i ma I i 
rep - :·Li ek e ! cone (1 5 1 t :n; I 

r C: p 2 ,: ooa. i t co n e l V mo : 
r ep ,' . e Z.5 8 co n c 4 ,:; 5 3 -; mg : 
rep z Cd 2 .2 C ccnc 0 00 n:.o : i 
rep z Cr 2. .:i i c c nc ·i ~ J J :ni; / 

rep 2 C o 2 .3 : cone ! 4 ,:; r::c; : 
re c 2. ,.: .:, p Pe r con .::. C: ! ;J 3 :n.; I 

r I:!? ~ Le 3 j ·- ::n c - 'J 0 2 r...q : 
:: ep ·- C:1:- c m1 u:n ~enc w ~ ( ~ mg : 

rep i·U C :< ':.' i C C n .: w 5 
V -

r.l ,J : 
r ec J 

,. 
l n c .:: ·: :1.:: L, m; : ~ w ~ 

r ep } i e •, ,J :: J nc ,.; V (., <j .j :::.a L • - w 

:: e p - Ci.; i: z.. - c C : :1 ::: - :; t m; I 

r ep 2 L l' ::.. 
, cone .j r:: a : i - . - --

rep V t....d 2. 2~ ,::. v :1 C _; w w 
. m;; { 

re;:: 3 ~ ~ ;:: ;:: er C .:; n ·::. w ! i:: - rr.q ! I 

:: ep J - .?. 
. 1 C J:,, C I ,, [) m; ~ - .: 

.·i: .:, J ·, - l .) 

i:.. ea d .:. ., w 
.. m,:i : 5 - ·- - w 

.~j(, ::: . .. ._ - -; -



Ch r oni: urn 
M 1 c ic e i 
Zinc 
r a ,_2 5 C
C 0 S 4 i t
C r _2 6 7 
Cd_2 2 3 
‘w c p ? e r 
C c 2 2 i

/;2i: V -1 -

ri2i 3 ?- i 7

a V 
a •/ 
a V
1 V 
a V 
a V 
a V 
a •! 
a V

rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rap
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep.
rep
rep
rep
rep
rep
rep
rep
rep

0 . 3 0 i
0 233
1 . 2 2 :

4 7 i i,2 
1 . 1 7 i

0
0
1

6 4 7 
GO 7 
182 
i 2 :

rag / i 
mai 
mg / ; 
ica • i 
laa / i 
raq / i 
mg / i 
ma / i 
mg / 1

1

i.
2

2
1

2 
2 
2

2
2
T
2
3
3
3
2
3
3
3

Lead
Chromium 
i’i 1 c ic e i 
2 : nc 
iT e _2 5 3 
C o 0 a i t 
C r _2 a 7 
Cd_223 
Copper 
Cc_2 3 1 
Leaa
Ch r omium 
i'i 1 c k e i 
Zinc 
F e _2 5 C 
Co D a i r 
C r _2 d 7 
Cd_223 
Copper 
Co_ 2 3 i 
Lead
Chr cmiurn 
H1 c k 6 i 
Zinc 
Fe_22C 
C 0 b a L t 
Cr_2o 7 
Cd_223 
Copper 
Co 2 3 1

s a
3 3
E d 
3 3 
3 d 
s d 
3 d 
3 d 
sd

0 2 3 H 
.0:30

0 2 .j 4
■ 7 3
0:44
0:57 
0042 
00 HP 
0 4 2 i

=;» c V 
■ViiC V 
“OCV
'V» o V 
% c V 
%C7 
%C V 
% C V
74 c V

cone
cone
cone
c cnc
cone
cone
cone
cone
cone
c c nc
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
ccnc
cone
c one
cone
cone
cone
cone
cone

-0.32 
0.577 
0 0 0 0 
i . 323 

fc 2 4 . 3 V 
4 . 7 a .3 
0 . G '? a 
0.0: 0 
0.2:5 
4.33: 
- 0 . 0 7 
0.504 
0 3 4 0
..3i7

G : : . 1 2 
704
GOG 
000 
2 i -7 
a 4 G 

0 . 2 i
0 . a i '? 
0.3:5 
: . 3 i 5 

G 3 G . 0 3 
4 . 5 V a 
0 . a 5 . 
0.005 
0.223 
4 . d 1 a

4
0

-0
0
4

mq / i 
mg i 
ma / i 
mg .• i 
mq / i 
mg / i 
ma I 
mg / i 
mo / i 
mg / i 
ma / : 
ma i 
mq .■ i 
ma / i 
m a / i 
mg / i 
ma / i 
mg / i 
mg i 
mg / i 
ma / i 
mg i 
ma / i 
mg / i 
mg/ i 
mg / i 
mg / i 
mg / i 
ma / i 
mg/ i

: 
2 

i 3 
2 
2

7 2 
32
1 a 
Og
2 2 
4 2 
3 4

window edge

Lead 3 V -0.06 m aI s d 0 . 2 6 3 %c V 4 3 2 45
Ch r on:um a V 0.600 mg / i sd 0 0 2 :5 %cv 5 7
j'i: c k e i a V 0.333 mg / i sd 0.0225 •Vo C V 2 6 '7
Zinc a V . . 3 1 •? mg / i sc 0 0 0 5 : %c V 0 3 V
Fe_23C a V 624.03 mg / i s d : 2 5 0 2 %cv 2 0 0
Co b a i t a V 4,637 mg / i s d 0 0 3 7 : V 1 3 6
C r _2 G ? a V 0.663 ma / i s d 0 0 24 3 "/ilC V 2 72
C d_ 2 2 3 a V 0.006 mg i s d 0 . 0 0 5 5 %cv ■7 3 7 V ..'i

,,.yi .Copper a V 0 . 2 1 9 ma / i sd 0 . 0 0 4 0 '■’Ai C V . 35

■ ;7-'"

Co..2 3 1 a V 4.614 mg / i s c 0 . 0 3 2 4 Va C V 0 . 7 0

y - . 8 rep 1 Lead c c n ; - 0.24 m g .■ i w: n d 0 v./ a d g a
rep : Chromium con:: 0 ■37a mg/
rep 1 i-i i e k e : ccnc 0 . G 2 7 ma i
rep 1 Zinc cone 0 7 -3 i .ng ,■
rep 1 r e _2 cone ? ? i 7 G ma
rep 1 C 0 b a : 'v cone 1 273 mg. 1
rep : C r _2 W ' ■- c n c 0 4 2 2 m a 1
r sp . “ T i -• con: ■j 003 mg; *

C.hro:n~um 
i·l l ·.:: k e i 
::::i:1:. 
:?e 2:C 
Coc,3.i, 
Cr 2 6: 

:·i 2 S 3 1/ - ;, i 
L e a d 
,:hromium 

i·i 1 ck e i 
Zinc 
F e 250 
Cob2..lt 
Cr 267 
Cj 22.:i 

2. 3 l 

3. V 

3 'J 

3."J 

.l. .. 

3. 'J 

av 

..3. ·: 

rep 
r ~ P 
L' e p 
rep 
rep 
rep 

rep 

rep 
rep 
rep 
rep 
:: ei:: 

rep 
rep 
rep 
rep 
rep 
rep 
re? 
rep 
r ·ep 
rep 
rep 
rec 
rep 
rep 
rep 
rep 

3. 'J 

av 

3. V 

3. ., 

a ·J 

av 

3. V 

r e ;: 
rep 
rep 
rep 
rep 

re;:: 

:na I i 
m:J : i 

l 2. ; . 

'i i "'2 

m·;i 

rr. ;J 

: 

2 

2 

2. 

2 

2 

.3 
3 

3 

3 

6 

mg : 
J:l;J ! 

:ng 
0 i I:! 2 m:J I 

l. i 2.;, mg I 

-0 
(; 

0 
. 
24 
.; 

,J 

0 
,J 

.; 

L e a '.i 
Chro:n~:.1:n 
i•i l C ;,; e i 

l ~ n::: 
f e 2 5 e 

Cr 2~7 

Cd 2. 2. 3 

Ccpper 
Cc L. :J 1 

Le_-i. o 

Ch::omium 

Z. inc 

(. o i:: a i ~ 

-: r 2 6 7 
Cd 2.Hl 
Cc;;per 
Co 
L 'ead 

Chrcm1um 
N1clcel 
Zinc 
F;;, 2;; [, 
,:cbart 

Cd 2. 2. Cl 
C.o;)per 
Co 2. 3 l 

0 6 mo 
.5 0 0 mg 
C ~c r.l ;J 

3 l ·) mg 

0 .3 m.:; 
.:i/J } mg 

6 6C mo 
0 ',j .:i m-::, 
2 l 9 m.:i 

-~ l 'i m; 

Le ad 

: l 

I . 
I l 
: . 
I l 
: 
: 

: i 
: 

::hr ,.):n1 u:n 
i·< i CK e : 

Z i n:. 

c~nc 
con=. 

cone 
cone 
::: .J n C 

con.: 

ccnc 

CC-:lC 

ccnc 
cone 

cone 
cone 
cone 
ccnc 

::: C ::1C 

ccnc 
ccnc 
cone 
con.:: 
cone 
:. C ::1e 

cone 
co ne 

::: -: n.:: 
e C ::1.:: 

:: enc 
,.:: 0 :1 e 

·.:: ~ n; 

CJ :1 .:: 

sd 

sd 
s 'J 

sd 
sd 

s o 
sC 

sd 
sC 
sd 

s C: 

sd 
sd 

sci 

sd 

sd 
c; ..; 

0 2. J 'I ':oc ••• 

:nq : i 
:n; 
rr. o I . 
m:; : 
re. :::i : 
mg : i 
na : l 

mg : l 
0 . t l 5 mcr I l 

,j 

mr; I 

:-C.:J : i 
:ng : 

ma : 
3 1 i m·.,. w I l 

m~ : l 
:U •;J i 

ma / :i 
mg i i 

ncr ! l 
mg i i 

;J . 2 !. m :J I l 
;ng I . 
JU;J ,I i 

J l 5 mr; I 

mq : 

mg i 
nq : 
mg I i 
na . 
m; I 

G 005!. D.'OC\." 

!.2 502 ·"'/cc ·.,r 

m.:i : i. 
I _j J 

lc.Q : ! 

'.J ~.:.: rr.J : 

-..; 

'I 7 2. 

2 

2 0 0 

3 7 2 
-;, ::: i c;, 

i;:: 
C: i C: 



H3i3'7-i3 
L s a d
Chr omi uia 
i'i i c k fe i 
Zinc 
Fa_25S 
C o b a i t 
Cr_2& 7 
Cd_2 2 3 
Copper 
Co_231

Wi standard

:ep
rep
re?
rap
rep
rep
rep
rap
rap
rep
re?
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

a V 
a V 
a V 
a V 
a V

2
2
2
1

2
3
3
3
3
3
3
3
3
5

2

Copper 
C o _ 2 3 i 
Lead
C n f c 1 urn 
;'i 1 c k e i 
Zinc 
r e _2 5 C 
C 0 b a i t 
C r _2 d 7 
Cd_2 23 
Copper 
Cc_ 2 3 L 
Lead
Chr cmium 
H1 c k e i 
Zinc 
re_25C 
C o b a i t 
Cr _2fc 7 
Cd_223 
Copper 
Co 2 3 i

■lonz 0 ; 4 2 IT a i
z D nc i - 1 3 2 me / 1
c 0 n 2 -0 2 7 mq 1
c 0 n z j 3 7 7 mo / 1
c c nc 0 . 5oC ma / i
c c r.c 0 . 7 7 5 mg 1
ccnc 3 3 7 . 3 y ma / i
cone I . 1 5 7 mg ' 1
cone 0 , 404 ma / i
cone 0 . r. r. =;^ s* •J mg t 1
cone 0 . I d 2 ma / i
cone I . . 3 V ma / I
e 0 nc -0 0 5 ma / i
ccnc 0 . 3i3 mg / T

ccnc 0 . d4 7 ma / i
cone 0 . 8 1 1 mg / I
cone 325 . 42 mg i
cone 1 . 205 mg / 1
cone 0 . 425 ma / 1
cone 0 . 002 mg / 1
ccnc 0 . ids ma / i
cone 1 . i 5 2 mg / i

- 0 . i 7 
0.372 
0 . i i 4 
0.777 

332.3d

mg / i 
mg / i 
mg / i 
mg /■ i 
mg / i

s d 
sd 
sd 
s d 
s d

C . 1 i 7 
0.003 0 
0 . 04 I 3 
0.0125 

7.252

%c V 
“iiCX' 
%c V 
%cv
%c V

d 2 
2

a V 1 . 21i mg/i s d 0 . 0533 “,MCV 4
a V 0 .417 mg/i s d fl . 0 1 1 5 %c V 2
a V 0 .0 05 m g /■ i s d 0 . 00 2 * ».4c V 5 a
a V n . 15 d mg/ i s d 0 . 0 i2d %c V 8
a V I . X 7 4 mg/1 5 d c. 0 2 0 0 5m c V i

rep 1 Lead am 4 V . 2 cone . 0 0
rep i Ch r omium em 7 7 ,, 7 cone

t .000
rep i H1 c k e 1 am 3 1 0 cone i .000
rep i Zinc em 30? ,. 7 cone 1 .000
rep JL C r _2 d 7 am 1 3 3 5 . 0 cone i .0 00
r e D 1 Cobalt em 2dd , 5 cone 1 .000
rep i Copper am 1/58 cone i .000
rep i Cd_223 em 5 3 2 , 3 ccnc 1 0 0 0
rep 1 C 0 _2 .i 1 em 1 5 7 . 1 cone X . 0 0 0
r e c 1 Lead em 43 • cone - . 0 0
rep 1 Chr omium an 7 7 . 0 ccnc - , 0 0 0
rep 2 i'i 1 c k e 1 em 3 1 3 3 cone i .000
rep Zinc am 3 1 0 . 0 ccnc X .000
rep 2 C r_ 2 6 7 em 1 3 3 0 ,. i ccnc i -000
rep 2 C 0 b a 1 t em 2 c 7 . 0 ccnc i 000
rep 2 C c p p a r em 1 3 5 7 *4 cone .0 00
rep 2 Cd_222 em 5 42 . 0 ccnc 0 0 0
rep 2 •-» C __ w 1 em i55 ■ i
rep 2 Lead am 3o . H ccnc . 0 0
r e □ Chromium em 3 7 . 2 ccnc . 000
rep :s i'i i c k a i em 32d '4 ccnc .000
r e c *1 Zinc em 3 1 1 . 0 ccnc .000
rep 2 C r _2 d 7 am 1 3 5 1 . 0 cone .000
r e c 2 Cob a 1 r am 2 i5 2 ccnc .00^
rep 2 Copper am , T " s: 1 ccnc 0 0 0
rep C d _ 2 2 3 e m 5 23 3 ccnc X 0 3 0

’.V: n d 0 V7 edge

d2 
i 4 

d . 72 
i . 5 7 
2.12 

3 1 
7 5 
0 4 
0 4 
70

,·i '.:.:, J 9 - 1 C 

Lead 
Chromium 

• 
l'.i i c: k e: i 

:::inc 
re z:e 
Coca.it 

Cr 26? 
Cci 2 2. 0 

Copper 
•: ,.:i L. J l 

wi st~nciard 

rep 

rep 
rep 
:- e P 

re{:: 
rep 
re;:: 
rep 
rep 
rep 
rep 
:-ep 
rep 
rep 

3. 'J 

a. V 

a. 'J 

3. lJ 

a. ,.. 

rep 
rec 
rep 
rep 
re ;:i 
rec 
rep 
r e i: 
rep 
rec 
rep 
rep 
rep 
:-ep 

r:p 
rep 
r ·~ P 
rep 

rep 
rec 
r e p 
r e c 
rep 
rec 

..: 
w 

2. 
2 
2 
2 
' .:. 

2 
.:. 
2 
~ 

•J 

.3 
J 

3 

3 

J 
J 

.3 
J 

-C 
0 

0 

G 
332 

i 

l 

i 

2 
2 

2 

L, 

2 

i 
'.) 

0 
,:; 

l 

- ~ p;: e r 

Co ;. J l 

i. e a :i 

c:1 r c :n1 I.Jm 

i'! .l c:ke i 
-... ~ n:: 
r e 25 tJ 

--:oca. . t 

Cr ) 6 7 

...: C: 2 L. 0 

...:opp e r 
Cc 2 ::: ! 

Leaa 

Chr 0 I!l l :.J m 
i'J l eke i 
l I nc 
r e 2 5C 
Coba. i ,: 

Cr 2 C, 7 

C ci ;. 2 :J 

•.:oppe r 
Cc .t3 1 

i 9 mq/ .i 

3 7 2 mg/i 

C. l 4 mg/ .i 

79 7 mgi i 
36 mq / l 

L. l l mg/ i 
4 l 7 :nq I l 
005 mg i 
1 5 C:. mo, l 

l i 'i mg i l 

Lead 

Chr omi um 

Ni C X: e i 

z inc 
Cr 26 ? 

Cob.a i t 
,._: C ppe r 
cc: 2 z::i . ~ 

- •J l 

:..ead 

:.:h ro:ni um 

i'i l ::: k e i 

w l nc 
Cr 26 7 
C C b 3. l t 
._:, C pp = r 
...:::1 2 2 1J 
::_: C .:. .J l 

L,;; .3. d 

\... n :- Offil u:n 
i,£ i = !C ~ .: 

z. l nc 
C r .!, t> 

- ~= \... 3. : t 

\.. ~ ~~ 
~ --~ r 

C.d l, ::. 3 

: on-:-. 
':J:1C 

C::; n:: 

::: Cr.::: 
cone 
::. on-: 
cone 
co nc 
cone. 
co ne 
CC :1 C 

ccnc 
cone 
cone 
CO n-: 

cone 
::.enc: 

em 

em 
em 

em 

em 

em 

ern 

e:n 

err. 

em 
en 
e:n 

em 

:m 
em 

e :n 

em 

em 

em 

e :n 

em 

em 
~m 
<'! m 
~ re 

'= :n 

sd 

sd 
sd 
sd 
sd 
sd 
sd 

. 'i 2 

2 i 7 

l l 5 / 
0 . 'i :J 4 

w • l ;.:, 2 
• 3 \• 

- ·J ,J 5 

CJ • Q ! l 

.3 2 5 . 4 2 
l . L. (; 5 

0 . 425 
Ci .G ui. 

·J ! 6 5 

C l 

TI'. ;J 

:nc 

:n 'J 

:n; 
mo 

:ng 

rr:.o 
:nq 

mo 

:ng 

m;:i 

:r,; 

m ;:i 

:ng 

:r:-. a 

mg 
mq 

mg 
mo 
mg 
mo 
:ng 

~ 7 

: 

.' 

i 
: 
: 

I i 
: 

: i 

I 

i i 

I 

: i 
I 

I 

.' 

: i 
i l 
I l 

I l 
: ' 
: . 

•it,::. •J 

w 0000 ~/oc v 

0 04 ~ 2 %cv 

Q ,J l ~ 5 'io C \• 

7 252 J/acv 
Q (; 5 3 3 o,"i C. V 

a () l . 5 ¼::: '/ 

C: OQ 2. 7 ~.-0 C •,: 

0 0 l 2 6 r.io ~ ·1 

(; C: 20G >:.:: lJ 

49 2 cone 
77 . 7 cone 

21-.J . con::. 

1~35 . +J ccnc 
2.6..7l . 5 con=. 

l 5 : ::one 

1 j 5 :• ~t c. o n -: 

l ':i 5 

'i 

l. J S l 

::o :. .:. 
C: n ,:: 

:: .:; :"l ': 

·:: ·J n:: 

.::one 
': C n:. 

i 

l 

l 

() 0 

t. . l 'i 

6 . 7 2 

.1. • 5 7 
2 . J. e 
4 . J l 

2 . ? 5 

l 7 U 

,:, (j (j 

·J 00 
0 r, r, 

000 
C: 0 (} 

0 -.J ·~ 

(; C: C: 

,,:; ::: 0 

G 0 C. 



S'candard 
L & a d
C h r 3 TTi 1 u m 
i' i i = k e i 
Z inz 
Cr_2 6 7 
C o b a i t 
Copper 
Cd_228 
Co_23i

wi standard

if3 standard 
re 258

H36 3 ?-i ?

H3 j 3 7 - i V
Ch r omi uas 
Lead 
Lino 
H i c k e I 
C c b a i t 
r 6_ 2 3 3 
Cd_228 
Cr_257 
Co _2 2 1 
Copper

rep

a V 
a V

C o 2 3 i em 1 ; - c c n c 1 . 0 'j

<1 / . C 5
: . :i 0 0

S d ^ 2 7 i 7e C V
sd 5 \zv

1 2 . j, 3 0 c n p
p - 3 2 o p n p

a V 0 1 3 . 4 4 0 sd 7.3 4 3 5 'k-z-t 2 . 4 1 cone
a V 3 1 0 . 4 3 3 3 d 0 9 i 7 if* c V 0 . 3 1 •gone
a V 1 3 J S . V i i sd 11 2 3 43 %cv 0.34 c g nc
a V 2 o i 4 3 3 s d 1 . 7 4 3 i'«c V 0.44 gone
a V 1 7C4 . 233 s d a 8 0 V 1 4 ii c V 3.70 gene
a V 533.213 s d 9.4 0 7 9 % c V 1.78 cone
a V 1 55 . 28 3 sd 1 , 3C5 y %cv 1 . 2 1 gong

rap 1 i- e_ 2 5 3 enx 4 3 3 5 , 0 cone i 0 0 0 0
rep 2 r e _2 5 3 em 43255.0 gone lOO 0 0
rep 3 Fe_253 em 45554.0 cone lOO 0 0

a y 44547.?? 4^ sd 1178.047 ’kz'J 2.64 cone

rep 1 Lead cone -0.00 me/i
re? 1 Chrcmiuia cone 0 . a 2 1 mq /' i
rep 1 H i c k e 1 cone 2.470 mg/i
rep 1 2 1 nc cone i .4 9 8 mg/ i
rep 1 i*e_25 3 c one 9 5 7 . i3 mg/ i
rep 1 C 0 b a i t cone 3.803 ma/i
rep 1 Cr_227 cone 0.77? mg t i
rep 1 Cd_228 cone 0.0iC mg/i
rep 1 Copper cone 0.230 m q/ 1
rep 1 C 0 _2 3 1 cone e.75C mq/i
rap 2 Lead cone 0.28 mg/i
rep 2 Ch r cmium cone 0 .C 2 4 mq/ i
rep 2 I'i 1 eke i cone 2.435 mg/I
rep 2 Zinc cone 1.474 me/i
rep 2 Fe_253 cone 959.01 mg/i
rep 2 C c b a i t cone C . 31t me/ i
rep 2 C r_ 2 3 7 cone 0.737 mg/i
rep 2 Cd_228 cone 0.0 2 0 mq/ i
rep 2 Copper cone 0.2 51 mg/i
rep 2 Co_23i cone ? , 0 4 7 mq/i
rep 3 Ch r omium cone 0.777 mg/i
rep 3 Lead ec ne 0.22 mg/I
rep 3 Zinc cone i .5 4 9 mgii
rap 3 i'i i c fc e i cone 2.443 m a/ i
rep 3 C 0 t a i : cone 3.340 m g/ i
rep 3 fe_25C cone 9 3 3 . ? 2 X g / i
rep 3 Cd_225 cone 0.013 mg/i
rep 3 C r _2 0 7 e c nc 0.30. mg/i
rep 3 C 0 _ 2 3 1 cone 3.933 mg/i
rep 3 Copper e 0 n 2 0.2 3 0 m c/ i

a V 0 .C 0■ mq/ I 5 d 0 . 0 2 s. 2 i/e c V 3 . 2 4
a V 0 . 1 i mg I s d 0 . i 4 0 i-sc; V 3 3 . .8 3
a V 1.508 mq/ i sd 0 0332 %gy 2 . 53
a V 2 . 4 5 1 mg,' 1 s d 0 . 0 1 3 0 “.'4 c V r. 7 w
a V 0. 758 ma/ I s a 0 1 2 9 3 % c V 1 43
a V '7 3 1 . ? 0 mg / 1 s d 1 1 .3 ; 1 “.'4 q v 1 . . 9
a V 0 , 0 i 7 mg i s d 0.0 0 4 2 % c V 24 . C 3
a V 0.739 mg/ 1 s d C 0 1 0 3 i'4 c V 1 . 3 7
a V C . ? 2 > mo/ i sd 0 i. 5 -sicv X 7 0
a V 0 2 3 0 mg : 5 d 0 0 0 0 3 "j .g V C* 2 9

i .00
i . 300 
1.000 
i . 0 G 0 
1.000 
i . 0 00 
1.000 
1.000 
1.000

1 0 0 . 0 0

rep .__; 0 2 .J 

~~ 
l 

a ' ,:: C nc. 0 ,j .} -- -- •J 

s t andard 
C. e 3. d a., <l j C :: 1~ s :i - 1 ~ -,. ::: '✓ l - :., - C. C n:: ',),J 
C.h r JlTll um 3, V 3 ~ :, 0 0 sd 5 ., J j '),UC 'J ,:i - - ::: Jn :: jQCz 
i'.i ! :: k e i a . ., J ! :) 'i 4 ..:i '?7 IY 5 ::i ~ [. 'i.: - ·1.::: '/ 2 'i ~ c. or.::. l 0 00 - " n::: av 3 l 0 433 '">Jo?- ;; :i ·,; j '., i =-tac·: 0 J ! con::: JOO 
Cr z -7 3, 'J ! J ...! e 'i 1 1 \?-~ s :i ! I M -4 ~ '1t CV \i IJ .j c::: n c. 0 w 0 Coba l t a V 2, -~ ) 433 d{.,?) sd . 7 't '.l ·~•QC. V 0 'i 't :: o nc i 000 
Cq:pe r 2.. V 1 7 IJ <l 2 33 \1Tu sd -·- -~ 1 't '~i. C. 'J - I 0 CC r. C 0 ,; ,; 
....... L. 2 8 :!.V ::: 33 z i .s ½-?J, sd ·i 40 7 %c. V i 7 :; cc n::: 000 
C CJ 2.3 l av l 35 26 6 , SG sd l [, (;:;; 'i %:::·.- l 2 1 c. o n::: l 0 ·J ,J 

ff j s t -a.nCarC re;:i i !: e 2. 5 Cl e:n '-j 4 :J J 5 (; C.):1.C. l (; (; 00 
r e~ ... .:: r e 2 -u em <l J .:: w 5 0 c. en::: i ,J 0 00 
rep - r e is3 em 455 5 4 (; CC nc. ! CJ(; (; 0 

ff .3 s ~ an,ja rd 
4" r:;1,p-7 r e 2 -. 8 av 4 <l 5 4 7 'i ~ sd ! l 7 6 oq i r/r,.:: •✓ 2 0 'i C. C n C : 00 00 

Vi2 6 J 9 - i -. rep l Lead c. o nc -G 00 :n.9 I 

re;:: Ch rcmi um cone: L· ,, ") 
'-'- l mo ! i 

rep i-iic.ke l c. on::: 2 4 7 j mg i 
rep - l n c. cone. l 'i 1/ Ci mq : 1 
rep . e 2 5 fJ cone. 95 7 ! 8 :n.g : l 
rep Coba l t :: on::: :} ~ 0 .J rr. cr / l 
rep 1 Cr 2 .s 7 con::: G 7 7 ;, :t1g I l 
rep Cd 22 C c. one. 0 w l C mq : l 
rep l Coppe r cone. 0 ~ ~ t: m; I i 
rep l ,· z~ l cone. IJ a C mo l .... 0 -rep l Lead cone. G L. cl mg I l 
rep 2 Chrcro.1 um c. one. 0 C z 4 Ir.O i l 
rec z :,I l c. k e i cone. l 'i -, = m;i t . 
r ep 2 z i n::: cone l <.j 7 4 me : l 
rep 2 ~ e i.5 :) cone. ~j 5 ~ j : :n.g : -
rep 2 ~= C b a. i t c. on::: IJ C l ~ mcr I ; 

rep 2 Cr 26 7 c.cnc. 0 7 ;j 7 m~ 
'=' t . 

re ;:i 2 Cd .ZlC c. one 0 ·J .:. ,J m::: i l 
rep 2 Ccppe r :::o:i.c: 0 23 1 mg i l 
rep 2 Co 2.3 i cone. 1/ 0 <.j mg I l 
rep 3 Chrom1 t:m cone. Cl 7 7 7 mg : 1 
::ep .3 L e.3, d ~enc 0 2 2 mo I l 
r ep 3 z l nc: con:: : 5 4 ~' :n; -
rep .:: i·U c. k e i ::: o nc: 2 <.j 4 C r:10 : i 
r ep 3 Coi::a 1 C cone. :) !j., cl .n;r : 
rep J f ~ 25 C c one. 1/ .: il 1/ 2 :r.o i i 
rep 3 .:c L. l G C. C n C (; G : - n; I 
rep 2 ,.:: r 2 ::, 7 ::: ::: n c. w :3 0 It.a : 
rep J - 2: 1 C. C n C ) ') ;ng .' - ~ J 

r e;:: ·' 0.:0,::pe r ::: on:: 0 ZC:) re~ : i 
!·1.J j } ? - l 1/ 

~hromi u:r. a., 0 C 0 " mq : sd ,J 0 ; - M "le c •1 .3 2 4 . 
C. e ~ti a ·.· G 1 '.) :ng sd 0 l <.j C: j.·~ c.: ·: J j .s ., 
- r .... ~ a., 

w ,J :, mq : sd :J ·] J ~2 .,,.::: '✓ - 5 ~ 
i•i l c. k e i <- V z 4: 1 mg i sd C: w 1 '.) .-, 0:oc v w 

-; 
~ 

Cc i:: a i t a., i! " 5 C, ma I sd ,J 1 2 ,-~ .'"L , - ,::~::. · .. · <.j ,:; 
~- e .z 5 3 •~ V SI 5 i 9 C, mg I sd : 1 ' J : : ':o::: \' - ·, 
·: d 2 ;;e a., C· 0 1 mq : sd :J •::: 0 " 2 '°le~ ·J 2 4 i! _;; - r 26 7 :l. V G 7 3 ·: sd /' C· r. :j l:o C. V 

. i ·- mg I • -Co 2 l ! 3 'J C 'I 2 j ma : s ,j ·J l ' ·':c C. 'J " 0 . . -
·= 0 :J p e r 2-.V G 2 3 CJ ms; : s :. (; (; 08 i..'J-: V w 2 ·, -



n.3o3y -’0

i'i 2 3 3 i> - 2 0

rep 1 Lead cone -0.34 ffij i
rep 1 Ch r amiurn c 0 na 0 i 7 -i ma i
rap I i'i 1 a ic e i c 0c . .042 ma / i
rep i Z : no c c nc i . H 3 2 m a i
rep 1 r a _2 0 3 c c n c .533. 73 ma / i
rep 1 C 0 b a i r ccnc 2,73a me i
rep 1 C r _2 6 7 cone C i t I mq ; i
rep i Cd_223 cone 0.004 mg ; i
rep 1 Copper ccnc 0.237 ma; i
rep 1 Co_23 : ccnc 3 . 0 i 3 ma ; i
rap 2 Lead cone -0.37 ma t i
rep 2 Ch r omium cone 0 . 4. a 2 ma 1 i
rep 2 i'i i o ic a I cone 1 .034 m ai
rep 2 Zinc cone 1 . 4 I 2 mg / I
rep 2 Fe_253 ccnc 535.11 mq / i
rep 2 C o b a i t ccnc 2.041 mg / i
rep 2 C r _2 6 7 cone 0 . 4 4 y mq i
rep 2 Cd_ 2 2 3 cone 0 .00? mg / I
rep 2 Copper cone 0.242 mg / i
rep 2 C o_ 2 3 i c one 2 . 35 1 mg t i
rep 3 Lead cone -0.40 mq . 1
rep 2 Chr omiurn cone 0.701 mg / I
rep 3 HI c k e i ccnc 1.123 mq ! i
rep 3 Zinc cone 1.440 ma / i
rep 3 F a _2 5 3 ccnc 5 4 7.0'/ mq / i
rep 2 C 0 b a I t ccnc 2 . ? 3 3 mg / I
rep 2 Cr _2o 7 c one 0.451 mq / 1
rep 3 Cd_223 ccnc 0.003 mg / 1
rep 3 Copper cone 0.253 mq / i
rep 3 Cc_ 2 3 1 ccnc 3.00? mg i

w i n d 0 V,' a d a 3

window adaa

window ado a

Lead a V -0.37 mq/i s d 0 . C 2 7 %c V 7 . 23
C h r o mIum a V 0 . 6 3 .i mg / 1 sd 0 . 0 2 1 5 %cv 3 , 1 3
Wic k ei a V i . 0 7 '7 mq/i s d 0.0445 %cv 4 . i2
Zinc a V i . 4 2 3 mg/ 1 sc 0 . 0 i 44 ^-iic V 1 . 0 1
F a _2 3 C a V 540.31 mq/1 s d 6 . 147 %cv 1 ,. i 4
Cobalt a V 2.353 mg/i s d 0.0763 1f«C V 2 , 4?
Cr_2t 7 a V 0,654 mq/i sd 0.0060 %c V 0 . 7 3
C d_ 2 2 3 a V 0.007 mg/1 s d 0.0023 'Voc V 33 . 7 i
Capper a V 0.257 mq/i sd 0.0046 '/sc V 1 ,, 7 7
Cc_ 23 1 a V 2 . 9 51 mg/ i s d 0 . 1 0 4 1 % C V 3 53

H3 4 3 y-i rep X Lead ccnc -0.30 no i
rap X Chr omiam cone 0 . 2 1 .3 m a i
rep X H1 c k e i ccnc 0 . 1 y 4 ma / i
rep X Zinc ccnc 0.440 mg X
rep X Fe _2 5 C ccnc 143.23 me / i
rep i C 0 fa a i t ccnc 0 14 1 mg /
rep- X Cr _2 4 7 cone 0.26 0 mq / a

rep i Cd_ 2 2 3 cone - 0 . 0 0 1 mg ; i
rep X Copper ccnc 0 ,033 mq / i
r ep X Co_23 i ccnc 0 . 1 3 4 mg / ;
rep 2 Lead ccnc - -J . 0 2 m a ! i
rep 2 Ch r omium cone 0.234 mg ; 1
rap 2 H1 c X s i cone 0 . 2 0 0 na . i
rep 2 Zinc cone 0,44' mg / *
rep 2 f e _2 5 8 ccnc 1 7 1 5 ma / X
rep 2 C c b a i t cone 0 . i 3 2 mg / 1
rep •) •3 r _2 4 7 e 0 n e 0 3 t 0 ma ■' X
rep 2 Cd_ 2 2 3 cone 0 0:3 mg / 1

w i n d 0 'w a d a a

Vi ~ C, .3 1/ - ., 
0 :-ep t.. e .a ::i nc <.j l'!'..J Wl n d c -.,: ~da~ ~ - w 

r ep 1...h r 0 m l um CC n-: (; .) 
; 

) :n;: : 

r ec j•.: 1 :: ic e i C .J 7t C 0 <.j 2 mo I i 
:: e µ , l n ::: ccnc "I w - m.:: : 
r ep r e 25 i:, c.cnc. ' <:l 

. 
:r:. ;J I i - •J w 

rep l.::: i: a 1 t cc.nc - 7 r.: -~ m;: : ,_ . 
r ep - r 26 7 CC n ::: \. i oq : i ·- ·- w 

rep C d 2. i. ;j .:c:ic C: 0 'j <.j mg : 
r ep ,._:-: P? e r ::.::: nc 0 2 w 7 re :J : 
r ep Cc 2 3 : =. 'J nc J C: 1 ~ :n:; : 
rep 2 Lead :::on::: -0 - i n:o I i W1 n::icw e d o e 
:: e p 2 Chr om: '.l :U CO :1::: w ~ ;i L. m:; : 
rep 2 j,J l C ic e i co n e i ,J 6 tt m .J i 
rep 2. z : :1 C con::: i '! L 2 mg I . 
rep z r e 2 s 13 c::; nc w .: 5 1 1 mq ' i 
rep 2 Co ca i t ccnc 2. 3 '! i mg i 1 
rep 2 ·: r 26 7 cone 0 6 q 1/ mo i 
rep 2 L.a 2 23 C <:l n.: w CC: ~ mg I l 
rep 2 Coppe r ::on::: 0 26 z mq I i 
rep 2 Co 2. 3 1 :::one 2. DJ 1 mg I i 
rep ; Lead con::: -!J 'i Q mg l Wl nd ,Jw ~ d a :: .., 
rep w Chr omi urn cone C: 7 0 : mg i 1 
rep .] j,i l eke i ::en:: l l 2£: mo / l 

re i:: 3 z inc c.c n c 1 '! 't C, m; I 

rep 2 f e 25B :: C n C w <.j ? 0 1/ mo I i 
rep 3 Ccba 1 t ccnc 2. ~, j n m:; I i 
rep 2 Cr 2 c:, 7 CC n C. :} 65 i ma : i 
rep J Cd 223 cone C, Ci j;j ID\. : 
r ep ~ i..:opper ::one -J 2 3 mq I .., w 

rep Cc 2 3 J. CC n :: .3 GQ ~' mg 
l"i J .S - - 2. G 

Lead .av - ,J 2 7 mq i i sd 0 C 2 ri.c v 7 2.D 
Chro:n1 r.:m av 0 6 3 .s mg sd C: ,j 2. l 5 J:o C "J J 1 3 
!',! i C ic e ' 3. "J 0 7 9 mq ! i sci u •Jq <.j 5 % ,::v <.j l 2 
z l nc av i 4 ~ 3 mg i i sc. G G i <j<j %cv l 0 1 

r e 2 5 D av 5 <.j 0 3 l mg I i sci C, i 'i 7 %c·1 l i 'i 
Cab a i t av 2 !J 5 5 mg I i sd 0 0 7 .SU ~'4 1::! \' 2 ;i 1 
Cr Zl 7 a·.: 0 6 54 mq I i sd 0 00 6 0 '·iu C •1 0 1/.;) 

C.d 2 23 a.v 0 (j 0 7 mg I i sd 0 00 2 G Dfo C •.: 3~ 1/ J. 

Co?per 3. V 0 2 w 7 mg i i sd C 00 46 '~c,., l -; 7 
Cc 2. 3 1 a.., 2 9 5 l :ng I 1 sd G l 0 '! 1 iJ/iJ C. \." - 5 3 

QCD i-i3 6 21/ - i re::p l L e:: a d ::cr.c - •,} JU n::: : i '.\/ 1 nd cw 2 d ::i ~ 

: =P ..:n r cmi um ,:: on c. 0 2. l .'.i :n;: : 
r e p l Vi l :: ic e i cone 0 . 1/::;. ma I 

r ep l z : ::i c cc r.c G 'i .:., w ;n; : . 
rep fe 2 5 C CO nc. : w C - :; me : 
r eo C.c b a ; t :: 0 :1 C 

,, : ~ l mg I 

r e ;; Cr 26 7 ::o;i:: 0 2 6 0 mq / . 
r ep Cc 2 2 3 :: o n:: - ,. 0 [ · ~ :ug : 
r ~-- ... l ·-= 0 ? i: e r ~en: w ~ C i:, mcr I l 

re i:: C:: 23 1 c-: n ::: C: 1 ::, '-i :ng 

r e p - L e a ::i C.-:: r. C - 'J 02 m .J : 
rep ;: ,: hr o m1 :.1:n CO :1C ,:, ,; _; "! :n; 
rep z i·!i c :< e l Cr., n;: :j 2 0 ·.J mo 

r eo 2. z C i:, :1.: -I - :ng I l nc w ~ 

r ep 2 f e 2 e :: e n ::. I 7 7 s m ci : l w 

rep 2. Cc b -3. l t ::: 'J :1 : C: 1 - 2. :ng : 

r ep 2 ·.: r w ::, ; ::. 0:.::. w - t ,J r.,,q : 

: =P (, C.d 2 ..; 8 c. -:: n::: (: w ~ ...: m·-.,, I 



acD >136 3 9- i 
Lead
Ch r cmium 
H i c fc e i 
Zinc 
Fe_258 
C 3 fa a i t 
Cr_267 
Cd_ 223 
Copper 
Cc_ 23 1

QCD H2639-2

rep
rep
rep
rep
rap
rep
rep
rep
rep
rep
rep
rep

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

rep
rep
rep
rep
rep
rep
rep
rap
rep

3

3

Copper 
Co_ 2 3 1 
Lead
Ch r snii uni 
i: i c k e i 
Zinc 
i e _2 3 3 
Cofca i r 
Cr_2o / 
Cc_223 
Copper 
Co 23 1

cone 
cone 
cone 
cone 
cone 
cone 
c c nc 
cone 
cone 
cone 
cone 
cone

0 .030 
C i3 7 
-0.32 
0 , i 1 3 
0.200 
C- . 4 3 i 

, ; 1 ^ ;
0
0

■0

0
0 .

1 H /

2 60 
0 0 0 
1 0 5
1 6 f

mo / i 
mg / i 
no. i 
mg : i 
mq / i 
mg / i 
no / i 
m gi 
rag.' i 
rag / i 
rag / i 
rag i

i^indcw edae

-C . 2 1 mq / i s d 0 . 1 6 5 'Ti C V 7 0.2?
0.223 rag / 1 s d 0.0070 %c V 4.03
0.202 rag / i sd 0.0061 %cv 3 . 0 1
0 <la? rag / i s c 0.0105 %cv 2.24

170.40 mg / i s d 1 . ? 1 4 %cv 1.12
0.147 mg / i s d 0.0143 %c V 1 0 . 07
0.260 rag / i s d 0.0005 %cv 0.10
0.004 mg / i s d 0.0031 SfOC V 1 7 3 . 1
0.094 mg / I s d 0 . 0 0 ? 6 %cv oo-4

0.153 mg / i s d 0.0 1 52 =.4 c V V . ?4

Lead
Ch r omiam 
H1 c k e i 
Zinc 
r e _2 5 e 
C o fa a i t 
Cr_26 7 
Cd_223 
Copper

cone 
cone 
cone 
cone 
cone 
cone 
cone 
c one 
cone

0.07 
0 . 1 0 0 
0 . 1 C -7 
0.33? 

i «1 6 . 0 i 
0 . 1 23 
0.22? 
0.006 
0 . 0 ? 1

rag / i 
rag / i 
rag / i 
rag / i 
mq ! i 
rag ! I 
rag / I 
rag i 
mg /■ i

rep 1 Co_23 1 cone 0 .. 1 1 7 rag i
rep 2 Lead ccnc 3.13 mg 1
rep 2 Ch r omiam cone 0 . 2 i5 rag t i
rep 2 H1 c k e 1 cone 0 ..16 4 mg / i
rep 2 Zinc cone 0 . 3 9 1 rag / i
rep 2 Fe _2 5 3 ccnc 1 5 0 . 0 0 mg i
rep 2 C 0 fa a i r cone 0 1 02 rag i i
rep 2 C r _2 6 7 cone 0 2 20 raa 1
rep 2 Cd_22.3 cone 0 0 0 5 rag / i
rep 2 Copper cone 0 0 7 3 raa / i
rep 2 Co_ 2 3 i cone 0 1 1 3 rag / i
rep 3 Ch r oralum ccnc 0 24? rag . 1
rep 3 Lead ccnc . 23 rag ! i
rep 2 Zinc cone •j 0 V 4 rag i
rep 3 >i 1 c k e i cone 0 1 7 7 rag i
rep 3 C 0 fa a i t cone 0 - 1 V rag / i
rep 2 Fe_25.3 ccnc 1 4 0 4 7 rac / i
rep 3 Cd_220 ccnc 0 0 0 4 raa / i
rep Cr_26 7 c one r. 2 2 3 rag / i
rep •> C 0 _2 3 1 ccnc 0 . 1 1 4 raa i
res Copper ccnc 0 0 0 .3 •rag . 1

>i3 63 7 - 2
C ii r c m t an a V .j 2 1 7 rag 1 s d 0 . 0 .3 0 ? % 0 V : 4 . 2 1
Lead a V - 0 11 rag / i 5 d 0 . 1 7 1 c V 152.60
Zinc a V 0 . 3 8 1 m g / i s d 0 C 1 ?f 'Vic 7 5 . 1 2
i'i 1 c k e 1 a V j .77 mg /■ i sd 0 , 0 1 2 - ’/o c V 7 . 1 4
C 0 fa i 1 r i %' u ; 1 5 n a / i s d •J J 1 : 0 ‘S c V i £ 6

vj 1 n c c edge

Cl C D :•[ .J 6 3 9 - 1 

Le3d 
C.h rcm1um 
Nickel 
Zinc 
E'e 258 
Coba.I t 
Cr 267 
Cd 22.3 

•.:cppe!: 
,:c 231 

:·i .3 S :; ~~ - l 

Ci:rcrnium 

- ! n c.: 
!'i 1::: k e ' 
C.:::tl:11~ 

rep 
rep 
re ? 

r ~ P 

r e ;J 

rep 

re;:: 
rep 

rep 
rep 
rep 
rep 

3. V 

av 
3V 

av 

3 'J 

av 

.3, V 

av 

a. V 

av 

rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
i: ep 

rep 
rep 
rep 
rep 

rec 
rep 
rep 
rep 
rep 
re;:: 
:: ep 
rep 
rep 
re;:: 

r e ;:: 
rec 

3. './ 

a v 

?.. 'I 

3 • 

2 
.?. 

•..:cpp er 
(. :; :?.)1 

Le ,3. ::i 
:r.r-:::n1 ·.; :n 

i :1:kei 

Cc 2::; 3 
C c p ;, e r 
CC L J 1 

-0 21 
0 2 '- 3 
oJ 202 

mq l 
::ng I l 
mq i l 

0 4 ~ 'i mg i 1 
170 <IC mq tl 

C: 147 mg i 

1 

1 

2 

2. 
2 
z 
2 
i. 

z 

z 

0 26 •J r:i.q : l 

C: 004 mg/ 

0 O'i<i mq 1 

0 1 5 .J mg i l 

i. e .3, ci 
Chromium 
i•' • ::: k e i 
Zinc 
f e 2 5 8 
Coba.it 
Cr 'j ... ., 

.., V • 

Cd 22.fl 
Copp e i: 

Cc 2. 3 1 

Le a. d 

Chromium 
i-!1cice1 

Zinc 
fe 253 

C r 2. 6 , 

Cd - 2 J 
Copper 
C.o i:31 
Cnr.::mium 
Lead 

-inc 
:,[ 1 ck e 1 

C. ::: b 3 i t 

f e 

c.::: 22C 

u .?. 1 ' mq: l 
-0 
0 

j 

l 1 

~ e 1 

i -; 

rr..g i 
:n O / i 
rng i 

: l u le. ::J I L 

con.:: 

-: n::: 
c:nc 
CC n C 

cc n::: 
:::on::: 
cone 
::: ::: r. c: 

c •::>nc 

cone: 
cone 
cone. 
con: 
cone. 
cone 
:::one 
cone 
C:: n C. 

:::one 
cone 
::one 
cone 
cone 
cone 

co ne 
cone 
c ::>nc 
C0'!1.C 

cone 
ccnc 
cone 
cone 

cone 
cone 
CC n C 

::: e nc 

sd 
SC 
sd 
sc 
sd 
s ::i 
sd 
sd 
sd 
SC 

sd 
s '.i 
s :i 

s '.i 
s d 

,J ·J]i: m o ' 
C 1 J i :ng I 

0 

C 

u 2 mo 
m ,, ' ... . 
mo : 
:ng / 

-l: mo : 

0 1'ii m ·J 

0 260 inq .' 
- C: 0 0 0 mg , 

0 1"u rc.o i 

0 CC61 11/oc•J 
0 0105 %cv 

l Y1'i '/ac.v 

7 D - ~-
4 r, ", 

J \J l 

t. 2 4 

l 2 
1 0 Ci 7 

0 ~~ ~~ %cv D lC 
G 0031 •:oc·.; 1 ·;J ]1 

D :JQ96 ri:cv 

0 Ci1 5.:: ':oc·.: 

•j i.: mq i i 
C: 1 3 [i mg, l 
0 i li Y 
0 3 5 S-1 

1 'i 6 iJ l 

mo, l 
mg i 
mq: 

U l 2. ::i mg .' 
0 1 2 'i rr.q : l 
u 00 .:; mg : i 

V ·J 1/ l mq / 1 
0 11 'i :u;. ; i. 
-0 i3 ma : 
C- 2.:. 5 :ng, 
u 1 6 4 mo , 

0 :!91 mg, 
150 ::.0 mo : 

0 C: 5 :ng, ; 

0 0 ' rr. a : 

l o.j :i 

0 

C: 

'~· 4 r:i.a: 
.7 7 :ng : 
... ! } na ., 

: l 'i l':l O .' L 

'J (; 8 '.i :n,.: 

'i 2 1 

l 5 2 

!. 2 

~.; 1 n ::i.:: w ~ :i o e 

edge 



QCa

QCi-;

re_25a a V i H 7 . 4 3 mg, i sd 2.652 %cv s . 3 0
Cd_2’C i 7 0 0 0 5 m q i s d j . 7 0 0 7 'Vi c V s4 . 52
Cr... 2o7 a V C 2 2 7 n g i s d 0 003 s 'if^cv 1.36
C o._2 J 1 a '/ Q i ; 5 me /' i s d 0.002i ifccv ; 3 2
Copper a V 0 .033 mg/i s d 0.0 0 9 2 ‘i'4 c V SI IS

HCd3y-3 rep Lead c c nc - 0 2 7 mq/ i
rep 1 Lh r omium c c nc: 2 . 513 mg/ i
rep i'l 1 c k e i cone i '7 4 5 mgi
rep 1 Zinc. c one 2.770 mg/i
rep i Fe _2 5 3 cone 1050.34 mg/i
r e □ 1 C 0 b a i r cone u . 3 51 mg/ i
rep 1 C r _2 d 7 c c nc 2.584 mg/i
rep i Cd_2 23 cone 0 . 0 2 1 mg i
rep i. Copper cone 0 . 8 i 3 m g / i
rep i Co_23i cone 0.335 mg;i
rep 7 Lead cone -0.33 mg/i
rep 2 Ch r omium cone 2 . 5 5 I mg/i
rep 2 i'i 1 c k e i cone i .'7 2 5 mg / i
rep 2 Zinc cone 2 .d 9 7 mg/ i
rep 2 Fa _2 5 8 cone t 0 4 3 .2 3 mq/ i
rep 2 C o b a i t cone 0.377 mgii
rep 2 Cr_26 7 c c nc 2.466 mq .' i
rep 2 C d_ 2 2 3 cone 0.022 mg/i
rep 2 Copper cone 0.353 mg/i
rep 2 Co_2 3i cone 0.353 mg/i
rep 3 Ch r omium cone 2.466 mg/i
r e D 3 Lead c c nc -0.92 mg/i
rep 5 Zinc cone 2.73? mg/i
rep 3 i'i 1 c k e i cone i . 9 5 3 mg/i
rep 3 C 0 b a i t cone 0.393 mg/i
rep 3 Fe_253 cone 10 5i .37 mg/ i
rep 3 Cd _2 2 3 cone 0 .0 I 7 mg/i
rep 3 C r. 2 6 7 cone 2.537 mg/i
rep 2 C 0 _2 3 1 cone 0.92 7 mq-/ i
rep 3 Copper cone 0 . 3 5i mg: i

•;-i3i3 9-2
Ch r cmium a V 2 , 5ii mg!i s d 0.0427 %cv i . 70
Lead a V _ r1.37 mg/i sd 0.355 %cv 52.70
Zina a V 2 . 735 mq/I s a 0.03d6 %cv s . 34
HI 0 k e i a V i . ? <i 2 mg / i s d 0 . 0 i d d %cV 0 . Od
C 0 b a I r a V 0 . 8 7 4 mg i s d 0 . 0 2 1 c ^ c •/ 2.47
Fe. 253 a V i0<i31.30 mg/i s d 4.53 4 <V4CV 0 . 4 s
Cd_22C a V 0 . 0 2 0 m g/1 s d 0.0030 "/»c V 14.83
Cr_ 247 a V 2 . 52? mg/i s c 0.0 5 9 7 »'acv 2.3d
C 0 ..2 3 i a V 0 . 890 mq/i s d 0.0345 %cv 3.33
Copper a V 0 . 3 4 2 m g /■ i s d 0.0 2 5 9 h>cv 3.03

i'i3t3 7-J rep Lead cone - 0 . 0 7 mg/ i
rep 1 Ch r omium cone 2 . 0 H 3 me/ i
rep 1 i'-i 1 c k e i e 0 nc I . 6 2 m 3 / -
r eo X Zinc cone 2.372 mg/1
rep i Fe _2 5d cone 9 3 7.4 0 mg .' i
rep I C 0 b a i t cone 1.050 mg.i
rep i Cr _2 d 7 e :)ne 2 0 3 I m g / i
rep 1 C d _ 2 2 3 cone 0.023 mg/i
rep a Copper cone 0 335 mg/i
rep 1 Co_23 1 cone 1 . 10 5 mg/ I
rep 2 Lead cone 0 . 1 4 TT.q i
rep 2 Ch r omium cone i . 2 5 mg :

window adcje

v/:nao'w edge

- e 25!.l av : 'i i .3 mg sc L. :.i 5 2 l/11 ::_ ••' C, . J ·-
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reo Cc ba . ::: cone fJ 05 l mg I 
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rep 2 Fe 2 5 il cone 1 Q <j 3 2. iJ mq I l 
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acK H2i3?-4 
Ch r omium 
Lead 
Zinc 
HI c k e I 
C c b a i t 
?e_ 253 
Cd_.22C 
Cr_2i7 
Co_23i 
Copper

OCS 22i2

rap
r e 0
rep
rep
rep
rep
rep
rep
re?
rep
rep
rep
rep
rep
rep
rep
rep
rep

a V 
a V 
a y 
a V 
a V 
a V 
a V 
a V 
a V

L

2

2
2
3

3

3
2
3
3

I'i I c fc e I 
Zinc 
re _2 5 3 
C 0 b a i 
C r _2 o 7 
Cd_ 2 2 3 
Copper 
Cc_23 I 
C h r o IT. I u m 
Lead 
Zinc 
i-i I c k e i 
C o b a i t 
ITe_233 
Cd_22C 
Cr_26 7 
Co _23i 
Copper

cone 2.005 mq 1
cone 2 . 37u mg .' 1
cone 9=3.57 ma i
cone 1 .0 = 1 mg ; i
c c nc 2.09 0 ma .' 1
c c nc 0 .00 = mg :
cone 0.303 mg ; 1
cone 1 . I 3 I ma 1
cone i.O/i mg / 1
cone -0.14 mg / 1
c one 2.996 mg 1
c one 1.934 mg /■ i
cone I . 0 9 I mg / i
cone 935.2a mg / 1
cone 0 . 0 1 4 mq / 1
cone I . 9 7 1 mg / i
cone I . 0 9 9 mq / i
cone 0.316 mg 1 i

1 . 
-0 
2 
I 
I

?73

955 mg/i 
. 03 
9 I S 
934

mg / i 
mg / i 
mg / i 

67 mq/i 
HI mg/i 

mq / i 
> _1 mg/ i 
i2 C mq/ i

0.015 
2 
i

s d 
sd 
s d 
s d 
s d 
s d 
s a 
s d 
s d

0.0779
0.143

0.0700
0 . 0 2 i 6 
0 . 0 2 1 2 
13.943 
0.0035 
0.0596 
0.0459

•iiicv 3.93
%cv 535.75 
^6 c V 2.40
^TcC V
■Vicv
%iC V
%c V

“AC V 
% C V

a V 0 .313 mg/i sc 0.0 1 62 %

rap Lead cone -0.49 mq / 1
rep I Ch r omium cone 1.634 mg -■ I
rep i H i c k a 1 c c nc 1.405 mg / i
rep I Zinc c one 1.337 mg i
rep I Fe_2 5 8 cone 621.98 ma 1 1
rep I C 0 b a 1 t cone 0.235 mg / 1
rep I Cr _2 6 7 cone i . 663 mg / i
rep 1 Cd_228 c one 0 . 0 1 3 mg / i
rep I Copper c one 0.571 mg / 1
rep 1 Co_23 I cone Cl . 2 1 2 mg / i
rep 2 Ch r omium cone 1.697 mg / 1
rep 2 Lead cone -0.2 9 mg / 1
re? 2 Zinc cone 1.984 mg / 1
rep 4 I't I c k e 1 cone 1.467 mg / i
rep 2 C 0 b a I t cone 0.225 mq / 1
rep 2 F e_ 2 5 3 c one 624.1= mg / 1
rep 2 Cd _2 2 8 cone 0 . 0 1 2 mq / i
rep 2 Cr_2i7 c c nc 1.66a mg / i
rep 2 Co _231 cone 0 2 3 2 mg / i
rep 2 Copper c c n c 0.532 mg / 1
rep 3 Lead cone 0 0 7 ma / 1
rep 3 Ch r cmium cone I . 5 7a mg / 1
re? 3 i'i I c k e 1 cone -.549 me / 1
rap 2 Zinc cone 1.390 mg .' i
rep 2 F e _2 5 8 cone 6 00 3 0 mg / I
rap j C : b a I t cone 0,233 mg i
rep W C r _2 a 7 c c nc: 1 . a 9 1 mg .' 1
rep 3 C d _ 2 2 3 c 0 n c 0 . 0 0 9 mg / i
rep C c ? p a r c c n c 0 . a 0 .3 ma / i
r ep C c_ 2 3 . cone 0 2 7 1 mg 1

1.09
I
I

53

4

. 9 8 
9h 
34 
9 3 
0 7 
9 3
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2. 2 J 
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Cc 231 
C.hrcmium 
L ea~ 

Z1nc 
i'i:ck e. 
•.:ota.1 c 
• e i.5J 
C.d 22C 
Cr Z .'.> 7 
Co 2-:l 1 

Copper 

95~ mo, 
G3 -mg,' 

9 J. w mqi 
9 3 =i :ng ! 
06 7 mqf 

4 J. mg i 

0 l 5 mq I 

03 l mgi 
i zc mqi 
3 i 3 mgi 
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L e a. d 
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i•~ 1 ck e i 
Z: l l1C. 

.Fe 2512 
Cobalt 
C. r 2 6 7 
Cd 2.28 

Copper 
Co 231 
Chrom1un 
Lead 

Zinc 
:-r l,::. k e i 

~e 2.53 
Cd Z 2 il 
Cr 2. S 7 
Co .:.31 

Coi::c er 
S e ,3 d 
•:hr cm 1 :Jm 

H1c.kei 
Zl!'lC. 

fe .25C 

Cr 2:.:, i 

c:onc 
c o ne 
c.:i n-:. 
C J !1 C. 

::enc 
ccnc 
:::.enc 
con:::. 
:::.-:inc 
CO:,.;::. 

cone 
cone 
cone 
cone 
con.: 
c. on c. 
cone 
cone 

con:::. 
cone 

cone 
c. o nc 
c:onc. 
cone 
cone 
cone 

CO :"!C 

CC :"lC. 

CC :1 C 

CO :1 C 

CO nc. 
-:. 0 :1-:. 

·::. Cr; C. 

con ·::. 
·::.on-: 
co:.-: 

CO n C. 

C. C n C. 

sd 
sd 
sd 

SC 
sd 
sd 

sd 

sd 
sd 
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- •j ,J w mq .' 

2. J 7 ,) mg .' . 
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~ w l m; : 
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l 0 ~· $· mg I 
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0 0 i 9 
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D 02 l 2 

l u 9 4 a 
,J 00il5 
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uCa 2 2 62 
Lead
Ch r 3m 1 uia 
i'it cxs i 
Zinc 
Fa..2 5 a 
C o b a i t 
C r _2 d 7 
Cd_220 
Copper 
Co_ 23 1

Lein A

3 7
a V 
3 V
a V
3 V
a V 
a V 
a V 
a 7 
a V

rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

-C . 24 
i 6 5 2
1.472 
1 . ?2 1 

o 1 5 . d 6 
C . 23 1 
1,674 
0 . 0 1 1 
0.585 
0.238

ma / i 
mg / i 
ma / i 
mg / i 
mq / i 
mg / i 
mq / 1 
mg / I 
mq / i 
mg / i

sd 
s d
S 3
s d 
s d 
s d 
s d 
s d 
s d 
sd

0 2 8 2 %c V i2 0 . 2 V
0 . G 6 a 4 
0.0724 
0.0553
1 2 . 7 1 2 
0.0050 
0.0155 
0 . 0 0 1 ? 
0 . 0 1 d 2 
0.0303

^.cv 
%c V 
%cv

V

’/lie V

%cv
’rtcv
%cv
“,'»C V

4

4
2
2

0 
1 d 

2
1 2

0 2 
. V 1
83 
1 0 
1 7 
•7 3 
03 
78 
7 1

1

i
1

1

i
1

1

1

1
2 
2 
2

2
2
7

2

2

Lead
Ch r omiurn 
W i c k a 1 
Zinc 
r- e _2 5 8 
Co fa a i t 
Cr _2d 7 
Cd_223 
Copper 
C o_ 2 3 1 
Lead
Chr omium 
i'i i c ic e i 
Zinc 
Fe_25C 
C 0 fa a 1 i 
C r _2 d 7 
Cd_ 228 
Copper 
Co_23 1 
Lead

mq / i
me / 2
mq / I
mg .' i
mq / i

cone 
cone 

__c..o n£ 
cone 
cone 
cone 
cone 
c o nc 
cone 
cone 
cone 
cone 
cone 
cone 
cone

0 . 0 i 4 
0 0 2 7 
- 0 . 0 1 

■0 . 0 1 2 
-0.005 
•0.000 
-0.38 
0 . 00 d 

00 i 
003 
020 
0 20 

00

0
0
0
0
-0

mg i 
mq / i 
mg / i 
ma / i 
mg i 
mq / i 
mg / i 
mo / i 
mg / i 
mg / i 
mg / i 
mg / i 
mg / i 
m a / i

Coin

rep 3 Ch r omium cone -0.003 mg / i
rep 3 H1 c k e i c c nc -0.024 mq / i
rep 3 Zinc cone -0 . 0Od mg / i
rep 3 Fe_258 c c nc -0.28 mq / I
rep 3 Co b a i t cone - 0 . 0 1 1 mg /■ i
rep 3 Cr_2d7 cone -0.002 mq / I
rep 3 Cd_228 cone 0 . 0 1 0 mg / i
rep 3 Copper cone -0.004 mg I

i A
rep 3 C o_ 2 3 1 cone -0.002 mg / i

Lead a V
/

0.3d mq'/ i s d 0 . 6 2 1 %cv 1 7 4 . 7 d
Ch r omium a V 0.358 mg/i s d 0.6 3 33 »MCV 176.83
J'i i c k e i a V 0.315 mq/i s d 0 5 700 %cv 1 8 1 . . 1
Zinc a V 0 . 314 mg/ i s d 0.5 4 33 ‘Vi c V .*4.35
Fe _2 5 8 a V 2.22 mq / i s d 4 5 0 3 % c V 202.57
C 0 b a i t a V 0 . 3 d 5 me / i s a 0 . d 3di ’Aev i 7 4 . 3 7
Cr_2d 7 a V 0.42 4 m a i s d 0.7370 %dv 173.6'
Cd_2 2 3 a V 0 .,075 mg / i s d 0 1 5 3 0 % c V 1 6 0 . a 7
Copper a V 0 / 0 ; 0 m q / i s d 0 0 1 2 4 ’;o c V i 1 i 5 ^
C 0 _ 2 3 1 a V y. 0 1 a m g / i

s d 0 . j :d2 Viicv i 0 * . ■/ 3

Fe_i00 re? 1 Lead cone -0.1 5 mq / i
rep i Ch r omium cone - 0 . 0 1 3 mg / i
rep 1 I'i i c k a i cone 0 . 0 1 1 ma / i
rep 1 Zinc cone 0.0.4 mg / I
rep 1 F e _,2 5 8 cone 1 0 6 t 7 ma • i
rep i C 0 0 a 1 r c c n c 0 , j 0 5 mg / i

windov7 edge 
wind ow edge
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e d a c 
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La a ci 
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Cr 267 
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a V 

av 
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re p 
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r e p 
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C: V 
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- ~ 24 ma / l 
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l 

0 

0 
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.::, :) i.. mg I l 
~ :, 2 ma / l 

9 2 1 mg/ 
6 6 mq : 

.. ') 
~~ ~ mg i 
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(j ~ 1 mg' i 
585 mq i i 
i:38 mg' 
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Fe 25C 
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Cd :i. 2 8 
Copper 
Co 231 
Lead 
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Zinc 
Fe 25C 
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Cc 223 
Cq:per 
Co 231 
Lead 
Chrcmium 
ii 1 ~ k el 
Zinc 
fe 25C 
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C.o;:iper 

I 
·.} 2::. mq!i 

:J . .3 i 5 
0 . 3 1 'i 

mg i:. 
mq i i 

mg .' :. 
2. 2. 2. mq, 1 

~ . 3.::. 5 mg, i 
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0 / •• · ·1 mq : 
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L ~ a :i 

Chr ,Jm1u:n 
1'i I c: k: e l 

f e 2 5 u 
L':Ccl.lt 

cone 
c~nc 
cone 
con·c , 
CO~ C 
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cone 
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cone 
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5oin Fe_iOO 
Lead
Ch r omium 
H i c ic e i 

I Z i nc 
te_25C 
C c b a I t 
Cr _2<i7 
C d_ 2 2 0 
Copper 
co_.2a i

D I

rep
r eo
rep
r e c
re?
rap
£ ep
r e D
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

■1 V
a V 
3 V
a V 
a
a V 
a V 
a V

1

2 
2 
2 
2 
2 
2 
2

2

2
3
2
3
3
3
3
3
2

C r _2 i 7 
Cd.. 2 2 3 
C c p p a r 
C 0 _ 2 3 ; 
Lead
Chromium 
H1 c k e i 
Z i no 
Fe _2 5 C 
C o b a i t 
C r _2 t, 7 
Cd_223 
Copper 
Co_23i 
Lead
Chr omium 
H i c k e i 
Zinc 
Fe_25C 
Co c a i t 
C r _2i7 
Cd_223 
Copper 
Co„23i

con-2 0 . 0 1 y mq ; i
cone 0.00/ mg / i
cone - 0 0 2 2 ma 1
c c nc 0 0 G 7 mg / i
c c nc 0.05 ma .• i
cone - 0 . 0 1 / ma .' ;
cone - 0 0 2 V ma i
eone 0 . 00 ? mg i
cone ■7 y . 3 4 mai
eone -0.007 mg i
e c nc 0 . 0 0 V mq / i
c c nc 0 0 05 mg i
cone - 0 0 0 2 mq /■ i
cone -0.027 mg / i
cone 0 . 0 1 mq / i
eone -0.003 mg / i
cone 0 . 0 1 0 mq / i
cone 0 . 0 1 4 mg / i
cone 9? . 5C mq / i
cone 0 . G 0 ? mg i
cone 0.0:0 mq / i
cone 0 . 0 0 i mg /■ I
cone -0.020 mq / i
cone 0 . 0 1 0 mg / i

-0.03 mq/i 
- 0 . 013 mg/i 
-0.003 mo/i 
- 6 . OT-3—mg77r 
i0i . 3 7 mq/I

■ -& -;-3 0 2..mg7 i
0.013 mq/i 
0.005 me/i

s a 
s d 
s d 
sd 
s d 
sd 
s d 
sd

0 . i 0 3 
0.003? 
0.0227 
D . 0 0 2 ?

4 . i 7 7 
0 . 0 0 7 9 
0.0053 
0.003?

a V -0 .0x4 mq i sd 0 . 0 i 0 y %
a V -0 .004 mg/i s d 0.0207 %

rep 1 L e a d cone -0.1 0 mq i
rep L Chr omium cone - 0 . 0 0 5 mg/ i
rep 1 H i c k e i cone -0.003 mq/i
rep i Zinc cone 0.000 mg/i
rep i Fa_25C cone 0. 12 mq/ 1
rep 1 Co b a i £ c c nc 0.004 mg/i
rep 1 Cr _2 6 7 ccnc 0 . 0 0i ma/ i
rep i C d_ 2 2 3 cc nc - 0 0 0 : mg/i
rep ■ Copper cone -0.003 ma ,■ i
rep C 0 _ 2 3 i cone 0.023 mg/i
rep 2 Chromium cone -0.0 5 4 ma .• i
rep 7. Lead ccnc 0 . 01 mg; i
rep Zinc ccnc 0 .0:2 m a i
rep H 1 c k e i ccnc 0 .0:4 mg; i
re? ? C c c a i c ccnc 0 . 0 0 3 ma i
rep 2 Fe_253 cone -0.27 m g/ i
re? 2 C a _2 2 3 ccnc 0-00 2 m a .• i
rep 2 Cr_237 ccnc 0,002 mg/I
rep 2 Co _2 3: CO lie 0.0 0 5 m a i
rep 2 Copper cone 0.003 mg;i
rep Chromium ccnc -0.0:3 me 1
rep 2 L e a .p ccnc ■j : 5 m g / i
rap Zinc c c r. c 0 ,0 0 4 m a. ;
I ep i i 1 c k e i ccnc 0.004 mg/:

w I r. a 0 w e d q a

vjindov./ edge

window adqe

%cv 
%pv 
%C V 
%c V 
% C V 
’.i P V 
%PV 
% C V

3<}<J . 0<i 
6 i . 3 7 

773.02 
22.93 

<i . i 0
32 7 

<i i 
73

5 30

£ .£ 
*5 
7d 
?i 
6 7

window 6 d a o 

window p d a p

v^indow edge

win a o w adqe

= e ;:i l - r 2 :;, 7 e On-: ~- -.} i mq : \.. ~ 

re t:i C d L, G 3 CO :1C 0 C: 0 :n c;: : 
r ep ~-:: p -a ,., - = - :: n : - J 0 - - ma : l ~\/ l r. d ow a d a :: 
'= ec Co 2. .: : .: c :-i :.: 0 

. ,, : :n; : J 

r 2 ;:> 2 Le -! d ~ C n C. 0 0 . no 
rep 2 (.h:-cmi r..::n ~ ::inc - C: 0 : :n,. 
r ep 1 j,J l C ic e i ccr.c. -Q Q . ~- m~ : -rec 2. z in -: CO n e 0 C: (: ~j mg : 
re t= z Fe ' -- :J C c cr.c 1/ ~- 2 4 :no i 
rep 2 Coi::>a i - c.cnc. - C: e: C: 7 mg : i 
rep z Cr 

- V 

7 c.c n c. ·J 0 C; ~- r.:o I l 
:: ep 2. Cd 2 20 e C n C. - 0 J5 :ng I -rep 2 C.c pp e r e On C --J 0 C: z mo i l 
rep 2 Co 2. 3 l c~nc -G G L. 7 mJ I I Wl :-.:::iw a ci g e 
rep 2 Lead cone 0 0 l mq f l 
rep 3 Chromi um cone - 0 003 mg I i 
rep 2 Hi c.ice l ::one iJ iJ l a mo I l 
r ep 3 z inc co:-ic. C: C: l "I m'" "' i 
rep .3 Fe z 5 C CO n e 'i 9 S C mq I l 
re i:: 3 Coba i t cc nc 0 00 mg .' i 
re ;:i .;, Cr / ,,: - _, 7 e ') n C ,J 0 ~ 0 mo / 1 
rep 3 r . 

- Cl 2 23 cone C: G C· l mg i 1 
re ;:i 2 C o p ;:i e r cone -0 0 20 mq i i w1 ndo ·.v :? d q e 
:: ep -. Co l. 3 l C O n C 0 e: l 0 mg i 1 

So i :1 fe l 00 
Lead J.V -0 0~ mq I i sd 0 l 0C 'ioc·-1 ~ '-4 4 C 6 
Chromi um av - a 0 l 3 mg I i SC G 003 9 :J/o CV 66 3 7 
Ni C ic e l 3. V -0 003 mo I i sd J oz 2 / %c. V 7 7 i) 0 2 z inc a V __ ••. -- 6 . (r-1"'3.- m.gT:J sci 0 002 ~) D:iiC V 2 2 9 0 
Fe 258 a. ,<" . i O i . 8 7 m q i 1.-.. --- sd 4 i 7 7 %c·: <j ! w 

Coba. i t a·: ·-- ·· fr ·-:-~ o·z••"miX'l s c 0 C:C: 7 9 ','-ic.·: ') - 7 l .., ~ -Cr 26 7 av v a i .3 mq/ i sd 0 00 5 ,J :,fo C. V ➔ l 65 
Cd 2 2 Cl av 0 005 :n; I i. SC 0 0 ~ 3 : "foe •: 7!J 7 ,:; 
Copper 3. V - 0 0 l 'i mq / l s :: 0 Q l J y % ::. ·-1 7 5 Y6 
Cc ;,. 3 1 a V - 0 00 4 mg i sd C: 0 20 7 ;)/l)c .. , 5 !J C, 6 7 

UI rep l Lea d CO n C - ~ l J ma / l i.,11ndow edo~ 
r e p l Chrom1 t:m con:: -0 005 :ng : . 
rep l j,£ i ck:e i ::: o nc - 0 ooi na i ' Wl ndow ::: ,j O ~ 
rep l z l :1 C co n e Ci Ou!: mg I 

rep l i: e .?, 5 £', c one ,J 1 2 mo : 
rec i..:.o i:: a 1 t ccnc w C: C: 'I m; : 
rep C r 2::, 7 c c r.c 0 00 1 ma I i 
rep C.c 2 2. 'j CC n ,: - 00 ~ mg W: :1 :: C'..IJ e d ;e 
rep Copp e r :.: 0 r. C - ·J jJ .., mo : 
r ep ·.: 0 2.3 J. c o :-ic w 0 2 3 ::ng : 
rep 2 Ch romi Ur:l. ~ ci nc - ,J 05 ➔ mo : \ ~• l r.d ow ::: doe rep 2. Lea :i cc n c G C, 1 mq : . 
rep - ' 1 nc CC n;: w ·J l - r:l.J : 
re i:: 2 i'[ l C lC e . ,::. e n:: w 0 . "! :ng 
: e ;:> 2 - t: 1 c;;n;: ,J mo : \.., C :l C w w -=,;; p 2. r e .. 5 3 C C n :: - w 2 7 ;:,g I 

r ep - Cd 22 C c.cnc. ~ 00 - me : i 
rep ;. ·~ : 2 j 7 C. C n C (J 0 0 - :ng I 

r "' ~ - ... 2 Co 2..: . cone 0 'J 'J 5 mo I 

:ep 2 Cc pp e r CO :1::. 0 C: C: G mg : 
rep .;; Chr 0 n: l um C ;nc -0 0 l 

·, 
!1'1 C : 

r ep ~ Le a r: C '; n :: '..J : ::, ::. .;: I 

r ep 2 :?. i n c.. ·- ,., .. - ;.. 00 ~ Tn.l 

r ec :; ; i l :: I( i:; . c.-: n-:. w , Q .;_ :r.; : 



u 1

C h f o ra I uis 
Lead 
Zina 
H i c ic e i 
C o b a i t 
?e_2 5 a 
Cd_228 
Cr_2i7 
Co_23i 
Copper

ID

Ch r o m1um

rep
ft
w' C 0 fa a i t c c nc 0 3’j 2 mq X

rep 3 I- e _ 2 5 3 cc nc -0
w / mq i

rep > Cd _2 2 2 cone -0 . 0 C 2 mq i
rep 3 Cr_2d 7 cone 0 . 0 0 2 mg / i
rep 3 Cc _23i cone 0 0 . a mq / i
rep 3 Capper cone - 0 . 0 0 3 mg / i

a V 
a V 
a V 
a V 
a V 
a V 
a 7 
a V 
a V 
a V

rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
re?
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rap
rep
rep
rep
rep
rep

a V 
a V 
a V 
a V 
a V 
a V 
a V
a V 
3. V
a V

w 1 n d o V; a d p c

-0.024 
0 . 01 

0.005 
Q.0G5 
0.003
- 0 . 14 

-0.000 
0.002 
0 . 0 1 5 
0 . 00 i

mq / i 
mg / 1 
mq / i 
mg /■ i 
mq / 1 
mg / i 
mq / i 
mg / i 
mq / i 
mg / i

s d 
s d 
s d 
s a 
sd 
s d
■3 d
s d
S3
sd

0.02&0 
0 . r 27 

0.0002 
0 0 0 3 2 
0.0000 
0.227 

0 . 0 0 i 7 
0 . 0 0 0 i 
0.0073 
0.0073

%c V 
^3 7
%av
%av
%3 7 
^4 3 V 
%3 7 
^i3V 
%3V 

V

X OC
a 1 X 
X X 4 
X 6 2 , 

2 7
X S>4 .
700 

2 ? . 
a i .

■ 7 
73 
0 5
3 0
4 X 
X 3 
22
5 d 
5 X

X 30 7 . X

X
X
X
X

X
2
2
2
2
2
2
2
Z
2

3
3
3
3
3

3
n

2
2

Lead
Ch r omium 
H i 3 k e i 
Z 1 n3 
X e_252 
Co b a X t 
C I _2 6 7 
Cd_220 
Copper 
Cc_2 3 i 
Lead
Ch r omium
H i 3 k 8 X
Z I ns 
t e_2 5 C 
C c fa a i r 
C r _2 & 7 
Cd_ 2 2 3 
Copper 
Co_23 X 
Lead
Ch r amium 
H i 3 k e i 
Z X ns 
t e _2 5 2 
C o fa a i r 
Cr _2 6 7 
Cd_ 2 23 
Copper 
Cc 2 3 X

cone 0.02 mq /' I X7 X n d 0 w a d 3 3
c one -0.0x5 mg / i
cone - 0 .005 ma / i w i n d a w e d q a
cone -0.004 mg / i
cone -0.40 mq / i wi r.d ow edqc
c one 0.000 mg / i
cone 0.004 mg / X
cone 0.002 mg / i
cone 0 . -3 0 X mq / i
cone -0,003 mg / i
cone -0 . Od mq / i wind ow s d q a
cone -0.005 mg / i
cone -0.007 mq / i
cone -0 , 0 Od mg / i
cone -0.40 mq / X wind aw a d q 3
cone 0.007 mg / i V71 nd aw edge
cone - 0 . 0 0 0 mq / X
cone -0.002 mg / i
cone 0 . 0 0 d mq / X
cone 0.003 mg / i
cone 0.02 mq / i
cone -0.0X4 mg / i
cone - 0 . 0 i 2 mq / i
c one -0.004 mg / i
cone -0.32 mq / i
cone 0 .005 mg / 1
cone 0 . 0 0 X mq / i
cone C . 0 0 4 mg / 1
cone - 0 . 0 0 X mq X
cone -0,023 mg / I •w : n 3 a edge

0 . 0 X
- 0 . 0 X X 
-0.009 
-0.004 

-0.35
0 . 0 0 4 
0 ,.00 2 
&'■ 0 0 X 

00 2 
0 0 3

0
- 0

mq / X 
mg / x' 
mq / i 
mg / i 
mq / I 
mg / i 
mq ' i 
mg; i 
mq / i 
mg / X

S3
sd
S 3 
S 3 
S3
s d 
s c 
s d 
5 a
S 3

0 . OaC 
0 . 0 0 5 i 
0.0024 
0.00x3 
0,0x4 

0.003d 
0 0 2 5 
0 0 2 5 
00 3 d 
0 X 4 :■

■ft 3 7 
^fts V 
■vi 3 7 
“ft 0 7 
•Vo C 7 
^■0 3 7 
%0 7 
'Vo 3 7 
ft 3 V 

Vo 3 7

5 3/ 
43 
2 d
2 5

3 5 . 
X t 0 . 
23d . 
X Ca . 
* ‘3 3

5 a 
33 
0 0 
a 4 
5 X 
d.3 
d 5 
5 ;

r. 5

4 4

r e~ ... ~oCa i. t cc n.: J J ,j 2 m::i : 
rep ·- e i. 53 ,::c nc -0 7 m::: : . - . 
rep ~ ~ ci 22 C ccnc - :) •,j L. .: mo : ·,.; l r. COW ~d-=l~ 
r : p ' Cr .:. .s ; cone [: 4..: '.J 2 mg 
:e;:: J C:c 2 2 l :~ C n C •,j :) . (:. mq : i. 
rep J C:,:,ppe r C ?n::: - (: 0 0 - m:; I .:, 

I:il 

.:hr cro.1 u~ lV - 0 02 4 mo I sd 0 ,J 2:; 0 Cfr.ev l QC -; i 
L e <'- d av 0 0 mg I l sd 0 l -. 7 ":iie 'J .:, l l 7 J - -
' in::: av 0 C 05 mqi l sd :) 0 0 i, .2 "foe ·1 l l c.j :) V 

i·i i e ic e . av a 005 mg i l sd Q C· 0 9 .?. f'J/o::. •,: 1 5 2 30 
Co:;3. i t 3. •J :) 003 mg i l sd V 0:) :) :; :-i,.: •.: - 7 c.j l . e 25 [J a 'J -G l 'i m; i . s d (: .?. i. 7 ,.'Ile ·1 : C, 'i 1 :: 
Cd 2 ~ i3 3. 'J -0 :) () 0 mg I l •;;d :) 00 1 

-; 
~'; .:: ·.· 0C 2~ 

C:r 2. 6 i av 0 Q(i 1 mg I . s d i:: 0 0 0.:; ~/o C '"I .?. ? 56 
C:o 23 . av 0 0 i 5 mq I l sd C :) 0 9~ 3/ue ·.: :, i 9 J. 
Coppe r av - G Q(j i :ng i l sd C: 007 3 %cv l 30 ; l 

I D re;;; Lead cone 0 :)2 mg i l Wl nd c• . .., 2doc 
rep Ci1rcm1 um cone -C: 0 l 5 mg ,' l 
rep 1 i'J i e .ice l cone -'.,,; 00 1/ mo I i w1ndcw edo~ 
rep I. 1nc ::.one - 0 C: 0 4 mg I 1 
rep l i: r,, 258 ccnc -0 c.j:) :nq i i wir.dow edoc 
:: e p l Coca 1 t CO:-LC C: C: 00 :rig i . 
re;:: (. I i .• 

- e. 7 c.onc 0 OU 4 mo i i 
rep 1 Cd .?. .i: :J cone C: 002 mg i 1 
rep Copper cone 0 ·J 0 l mg I i 

• rep l Cc 23 i ccnc -Q 003 mg i 1 
rep 2 Lead cone -0 06 r:i.q I i w1ndcw ~ ci O ~ 
rep .?. Chro:n1 um cone - 0 0 05 m:; i l 
rep l Vii ~ke i cone -0 00 mq .- i. 
rep L, z inc cone - ·..: 006 mg I . 
re i:: z t e 2 V 8 cor.::: -0 40 mq i i. ,.,;1 nd ow c d o ::: 
rep L, Ceca 1 . cone 0 C,'j 7 mg I l 'vJ l ~d ~ ·,N e1ge -
re? 2 C. r 2 ~ i ccn::: -0 0 ·J ,j mq : l 
rep z cc z 23 cone - 0 OG L, me; I . 
rep z C.opi:;e r cone 0 006 mq i 
rep L, Co L, 3 i cone C: 0 0 '.:: mg 1 
rep 2 i. e 3. d con.:. V cc me i l 
rep 3 Chr ? m l um cone - C: C: l 'i ng i l 
rep 2 i·U cice i cone -0 0 l 2 mo I i 
rep J z l n::: cone - '..: C: j 4 m~ .,. : . 
rep 2 i: e 2 5 t3 C: CTI C - •,j 3 >J r:i.q I i 
rep J C, C :, a 1 t cone V 0C:5 m;; i -
rep •, C.r 2 6 7 ::enc 00 1 mo i w 

rep .. 
2 2 !) ccnc - Ci O 'i m;; : : J ~- 'w . 

re;> 2 (:,:? i:: e r cone - '..,' 00 l mg : i 
r ep ~ Cc . " t...., l c.cn~ - !:· 0 L,: mg I l w : :-tCCW edge . 

D -
~ e .1 d av 0 :) l rr.q : / s-:i 0 ',.):.;, C :;,c. . 3 2 i 5~ 

/ ,-. .. :.l Ch r om1 ·Jm 2.'I: - C: C: : 1 m~ l' S'.: C: C: 5 ) .l/U CV ~5 " :·ii c: ic e l a 'J - ·J 0 :) r..g : i sd (; UC , c.j •·,;,.::: '✓ - ~ 

., , , 

- l r. C a, V - C: 0 C, ·~ mg i 1 SC (: C· G : V .llu ':. •~• L, . ..) c.j 
Fe 25C a ·1 -0 2 9 !l'. q I l s j C :) l c.j ·'10 C 'J 

-, 
L , 

Cob ;:. 1 - av Ci 0 C, .j m·;; I l s d (: G ·.: 36 ~'I)~.., '.ls 6 ., - r 7 • ? ,J :-· Q ,J I sd 0 0 ·J 2 %c ·J 0 6 '- - t, ,1 - mq . V 1 (., 
V 

Cd t~ a V r/ 0 0 _;. mg : l sd \j G 0 2 ~'o C. ·: 2 .; ~ ? : - '.J . 

c ,., i:: ;:> I:! r 3. "J :) 00 2 rnq I ;d 0 ,J Ci :, . 
~ ... 'tr;:. 'J : C :., ~ V 

,: :) 2 J i av / - ,j (:0 3 mg I - s ·i C: : 4 w l.'ll C. •.,,r . 'j '; 'i 'i 
I 



I K

rep
rep
rep
r e □
rep
rep
rep
rep
rep
rep
rep
rep
rsp
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

1

1

i

i
1

2 
Z

2

2

2
2
3
3

3
3
3
3
3
3
3

Lead
Ch r cm:urn 
i-i I c fc e i 
2 I nc 
r e _2 5 C 
C o E a i r 
•- r _2 6 7 
C d_ 2 2 3 
Copper 
Co_23 i 
Lead
Ch r omiurn 
i'i I c k e i 
Zinc 
r e _2 5 C 
C c b a i t 
Cr _2d 7 
Cd_223 
Copper 
Co_23 i 
Lead
Ch r omium 
ri i e fc e i 
Zinc 
Fe_25C 
C o b a I t 
Cr_23 7 
Cd._2 2 3 
Copper 
Co 23 i

cone
cone
cone
cone
cone
c c nc
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
c one
cone
cone
cone
cone
cone
cone
cone
cone

0 , 0 o
- G . 0 0 I 

C . C 0 i
- 0 . 0 G :

- u . 3 '7
- 0 . 0 C 7 
-0.0:5 
-G.GGv 
-0.002
0.0:7
- 0 . 0 3

- G . G 0 6 
-0.002 
-0.002

-0.33 
0 . G 0 1 

-0.00: 
0.004

-0 , 0 0 i 
0.003 

0.07 
-0.0:2 

0 .003 
-0.0 0 7

- 0 . 3 C 
-0.006

.00 2 
002 
0 0:
0 0 5

-0
0
0

•0

mq / i 
me ' i 
m a i 
mg : 
mq / i 
mq / i 
mq I i 
mg i 
mq / 1 
me i 
mq / : 
mg ,• : 
mq .• i 
mg / i 
mq / i 
me / i 
mq /■ i 
mg / i 
mq / i 
mg / : 
mq / i 
mg /' : 
mq / i 
mg ■' i 
mq / 1 
mg / : 
mq / i 
mg / i 
mq i 
mg :

w: n c o ti; e d a a 
wind ow edge

w i n a 3 w e d q a

windovj edge

Lead a V 0.03 /i s d 0. 0 6 C A C 7 270.6:
Ch r cmi«m a V -0.0 06 fag / i s d 0.0057 %cv 7 3.57
H i c k e i a V 0.00 3- ma / i sd 0.0037 %cv 148.04
Zinc a V - 0 . 0 Q.3 mg / i s d 0.0030 »/jcv 74.42
re_253 a V - 0 . '3 8 mq / i s d 0 . 004 %cv 1.00
Cabal t a V -0 ..0 04 mg / i s d 0.004: %cv : 1 0 . 6 :
Cl- _2 6 7 a V - 0. 0 0 6 mq/I s □ 0. 00 CO %cv 132.22
Cd_223 a V 76.001 mg /■ i sd 0.0 0 7 2 ^4 c V 7 0 7 . a
Copper a V /- 0 . 0 0 i mq / i s d 0.00:4 -Ac V : 6 7 . : 1
Co_23: a V

^ 0.007 mg/i s d 0 . 0 : : 0 ^'0 c v 163.35

A res : L e a a cone : . : 4 mg / :
rep : Chromium c one 0 .7 52 mg / :
rep 1 K1 c k e : c c nc i 1 2 5 mq / i
rep : Zinc c one 1 .0/0 mg / i
rep : Fe_23C e c nc 0 . C 7 ma .' i
rep Cobail cone 1 .06: mg / i
rep : Cd_228 cone . C 7 5 mo ; i

■

r e c : C r_ 2 6 7 c c nc i ..64 mg i
rep : C 0 _ 2 3 : cone A . -JC : ma :
rep : Copper e c ne • 106 me ■■ i
rep 2 L a a c cone : . 6 0 ma / i
r ec 2 Chromium cone i .020 mq ; I
rep 2 i'i: c k e i cone 1 .08 4 ma .' i
rep 2 Zinc e c nc i ,032 mg ,■ :
rep 2 r a _2 3 C cone 0 7 4 ma / i
rep 2 C 0 b a i i cone . 0 j -j me .• :
rep 2 C r _2 6 7 cone .36 m a ; i
: sp 2 Id 223 10 71C ; 2 0 mg , ;

. 1,: r e;:> Le 1d cc n c 0 0 :., ma I 

rep Cn::,:;m1 um C Jni:: 0 00 l me;: : 
rep i·i ! C ic e i ".: C r. c - 0 rr. 'J ~ w ~ : 
rec L l nc c.onc - Ci Q w ; m.; : 
re;:: [" e .?. 5 C co n e -0 ~ 1/ mg : 
:: e i:: 1.:0 b ?.. . ~ ·- J nc.. -i...; Ci 0 -; :n -~ : ~ 

rep :.... r 2. 6 i c.onc -~ 0 ; w ;nq I i Wl ncow e C a i= 
re i:: l Ld 2. ;; !) cone - C: w w mg : w: n': O'M edge 
rep Ccppe r cor.c --J 0 .-, ; ma : l 
rep l ~o :n ! cone (i G l 7 :n;;: : i 
rep .?. Le a. d cone -0 w ;;; m:::i I windc:.w edac 
r eµ L. Cn r or.ll um cone -~ C: J .s :n<; 
:- ':! p 2 i'~ l ci<e .i ::: o n c. -',.) 0 0 .. mo : i 
r e i: .?. z rnc ~one - w 

, , +! 2. :ng l 

rep .?. r e Z5 e cone -0 .:: a mg I i 
rep 2. Ccba l t cone 0 GO l m;;: i i 
rep .?. Cr .?. 6 c:"nc: -u 0 (i .L mq i l 
rep 2. Cd 2 20 c:onc G Q(i 'i mg : i 
rep .?. Ccppe r cone -0 Q 0 .L mq l 
rep 2 Co 2. .J J. cone G OG 'l m·; I 

re 9 ,3 Lead c ·:inc 0 u -; mq I i 
rep 3 Chrom1 um c: -:in,: - 0 (: l 2 m;;: i . 
rep 3 Hi c K e l ccnc w :) 0 5 mq : l 
rep 3 2. tnc c on e - 0 GG 7 mg : l 
rep ,3 F e 2 SC con~ - U ,;, C, mq i i 
rep 3 Coba i t e On ·: -0 Ci ,:: I.) .ug ,' Wl ndow edge 
rep J Cr ? . cone -0 0C mg I l Mc, . M 

rep 3 Cd 2. 2. !) cone 0 GO .?. mg I i 
rep J Copper :::e nc 0 00 J. mg : i 
r ep 3 Co 2.:: l ~on~ -0 005 mg : 

iK , 
Le a. d a., 0 02 I;'~ I i sd w 0 ::, [; ,:,i;c. ., ::?. -; 0 V ; 
-: :1rcm1 um av -0 006 tng i i sc G C: 0 3 7 0:o C •1 '.) s 7 
Ni cice i a~· C oc .:!: m:::i i 1 sd Q OCJ }· -Ive., .L <-i e 0 'i 
z rnc av - Ci G 0:3 mg I i sd - G 03J %c ·1 4 4 2. .: 
r e 25 0 a v - iJ -"3 8 mg I i sd 0 00 q "lee., Ci 0 
Coba i t av -G .. t: 0 'i mg i i sd G 004 l °lac., J. i G 0 l 
Cr ? , 

-0 7 a., -0· 006 mg I l sd 0 ooco % -::. v .L 32 Z2 
Cd 2. 2. ::i av - ·G GO .L mg i i sd 0 GD i 2 .J/o::: •.: 7 5 7 1/5 
Ccppe r ,3. ·J I~ 00 l mq I l 5 ci Q Q0 ~ 'i •lo c ·, l 6 .L l 

Co 23 l av 007 m; i i sd 0 0 ~ ~ C: ~•-, c: .... l .j ;J ::l5 

.::. ~ i n A r ec L e a ::i cone ..j mq I 

r ep Chr C :n l um CC :1 C C: ~I s - .ug I 

rep .L i·ll cice i ccnc :. -- ma I 

: ep Z, l nc. cone G i ~ m-'!! 
rep f e 2 - C, :::enc :) C; 1/ r.\Q : i 
r ep .: C b d. l t ccnc ~ ~ ~ m;i I . 
rep Cd .!. 2 e con::: - 1/ 5 mer :.. : 
r ec Cr 2.. ~ i ,: e; nc - ~ 'i :n; : 
r ep -- 2 ,:; : c.: ~ n c. ·J C l m a : 
:- e µ C.cpi::e - ~ ~ nc :. - - :n:: : - ·-
re ;:: ; i.. ~ 3. a C'. Cr. C ~ - - :r. :J : 
:: e c: 2 Ch r O :U I u:n co :1:: C: ~ - l".lC : 
= t: ;::: i' ". : ic e l ,:e; n:: ., ,, .j nJ : - w " 

r e ;; 2 z l '!1C. ·: c nc J .'j: mg : 
r ep 2 r a 2 - 8 :: ·) nc •j -;· ~ !I'. :J : 

:: ep 2 C ·: l:: a - ~ :c:1::: 0 .j J rr. ~ ,' 

r e;:: - r 2 6 ; :: Cr.:: ' :, r.. :J : - :.... -
: e i:: - - '.: 2 i, ') : -: :1:. : :. .: 



■3c in k
-hr omi unr
Lead
Zinc;
W r = k s i 
C o 3 a i t 
re_253 
Cd_22C 
Cr_2a7 
Co_23i 
Copper

I D _i'12 a 2 y - i 0

h2i2?-i0
Lead
C h r c ni 1 u m 
i'i i o k fe i 
Zinc 
i e 2 i e

rep - Copper cone 1 . 1 0 9 rca i
rep 2 C o_ 2 2 i cone 1 14 7 m gi
rep 2 Chrcmiuni cone 0 / y 4 ma/ i
rep 2 L e u c c n c 1.23 mg/.
rap 2 Zinc cone 1 . -J S 6 ma / i
rep 3 I'i 1 c k e i cone 1.111 m a i
rep 2 C c D a i : cone 1.073 mq/i
rep 3 Ee_25S c c nc 0.90 mg.i
rep 2 C d _2 2 C c c nc 1 . i 2 3 m a i
rep 3 Cr_2o7 cone 1 . i5 2 mg/ i
rep 2 C 3 _2 2 1 cone i . 14 3 ma/ i
rep 3 Copper cone 1 , 1 0 9 mg i

a V 0 . y C 7 itq / i s d 0 . 02<12 ■!r*av 2.47
a V 1.23 mg/i s a 0 . 0 71 %cv 7.37
X V i . 0 C 0 mq/i s d 0.0034 %cv 0.77
a V i . i0 7 mgii s d 0.02i2 “ftcv i . 9 i
a V i .0 fc C mq/I s d 0.0072 %cv 0.37
a V 0.91 mg/i s d 0.0 2 7 -Acv 2.93
X V i . i 0 7 mq/1 s d 0 . 0 1 2 5 % c V 1 . 1 3
a V i . 15i mgii s d 0 . 0 1 3 9 %cV i . 2 1
a V i . i 2 3 mq /■ i s d 0.02C7 %cv 2.44
a V i.i15 mg/I s d 0.0 0 9 3 7«cv 0.33

rep i Lead cone 0.22 ma;i
rep 1 Ch r omium c c nc 0.303 mg/i
rep 1 W1 c k e i cone 1 .0 3 £ ma/i
rep 1 Zinc cone 1.003 mg i
rep 1 £e_23C cone 3 7 4.. £ 2 ma / i
rep 1 C c b a i t cone 4.257 me/i
rep i Cr_2a7 cone 0.7 0 0 m q 7 I
r e c 1 Cd_223 cone - 0 .010 mg/ i IV 1 n a 0 w
re? 1 Copper cone 0.i37 ma/i
rep i Cc_ 2 3 1 cone <i . 4 2 1 me i
re? 2 Chromium cone 0.597 ma/i
rep 2 Lead cone 0.23 mg/I
re? 2 Zinc cone 1.003 ma/i
rep 2 W i c k e I cone i .0 3 9 mg/ i
rep 2 C 0 b a i t cone 4,2t3 ma.i
rep 2 fe_253 cone 3 a 2 . 3 o mg 7 i
rep 2 Cd_22C cone 0 . 012 mq/ i
rep 2 Cr_237 cone 0.3 7 3 mg. i
rep 2 Co_22i cone 4.5.9 ma/i
rep 2 Copper cone 0.131 mg . I
rep 2 Lead cone 0,24 ma/i
rep 3 Ch r omium cone 0.3 25 mg 7 I
rep 2 H1 c k e i c c nc 1 . 01 £ ma/ i
rep 3 Zinc c c nc 1 . j 1 3 mg i
rap 2 Fe_233 cone 352.09 ma/i
rap 2 C 0 b a i c cone 4.247 mq/i
r ep 2 Cr_2i7 cone C . 3 4 £ ma 7 i
rep 3 Cd_225 ccnc 0 012 mg/i
rep 2 Copper cone 0.13 0 mg' i
r e 0 3 C 0 _ 2 .3 1 4.577 mg/i •‘i Ljk

a V 0.27 mq/i
Jj

(3.(5^ sa 0.0 3 4 =«i. c V ^ m--2 2.9 7 ___ _
a V 0 i10 mg/i 0 . 0 1 4 5 % a V 2.37 -f
a 7 1 . 0 H 2 mg/ i S3 0.0 2 5 2 '.-scv 2.42 ^

a V 1.0.0 .mg 1 ad 0.0 0 3 0 'V« c V 0 . 4 7 L?
a V O&2..C0 mq/i 3d 1 1.3 7 9 7o c ■/ 1 72 t

edge

r ep - e r ::. on.:: l ( ~I Tr. :J : ., 

:: e P j, C.o l. :; l CO n::. l 'i -; m-;i 
r a'"' 

-, C.hr 0 Tl: i um 1: :J n:: .... 1 1/ 'i Tr.:J : i - t-

r e i: L. e c.. u CC :1 ,:::. l J m~ 
"' I -

re o , 
•J - l nc CO r. ~ ·J 2, C, ma : i 

rep J >i !. cice i c o ne l : l l :n ;i : 
rep 2 Ccb 3. 1 : ::. on::. J 

, 
6 mo I i 

rep 3 r e :;5 fl ccnc C: 9Q :ng 
rep , 

•J Cd 2 2C CC nc. l J - mo : 
reo .J ·: r 2 .~ 7 ccn::. l 5 l mg I l 

re? 3 ,: J l.3 l cone l l 'i 6 mo I i 
r e D 

--
Coµpe r ::.one l 0 mg i 

~ :; l n A 

:hr omi um a., Q vc y rr.q : i sci J 0 3 4 3 a,t.~ 'J - 4 
, 

Lead av !. 23 mg i sd 0 0 ;> l ":U::: V 7 .J 
z i n::. 3.•: l QC •) mq i i sd 0 00 C 'i ¾cv - 7 
i-[ l ::.ke 1 a·: i i 0 7 mg I l sd 0 C, i. l 2, DlOC. V 9 l 
Co:>a i t av i Oc C mq I l sd 0 ,:; C 7 , "io C •1 - 6 7 r:~ e 15 () a ·1 0 9 l mg I i sd G G 2 7 'Jiic V i. ') 3 
Cd 2 2C av l l 0 7 mq / I sci C ·J l 2 5 ~kc-.- l 3 
Cr i. .) 7 a. ·; l l 5 l mg i sd 0 0 l '.:! 9 '1/oC--.: i i. l 

Co , , - .., l av i i 25 mq i sd u ,J 3 ~ 7 %c ·: 2; 4Y 
C •J pp e r av l l l 5 mg i sd 0 0 C.· 1/ () ':•::. ., G G!l 

. D -i-13 6 3 1/ - l 0 rep l Lead con~ 0 2.3 mci : i 
rep Chrom1 um ::.enc C: 605 mg i 
rep i-l i C ic e l cone l J:.:. i; ma I 1 
rep l z inc cone 00 3 mg : i 
re;:: l Fe 25 C con::: 6 -; 4 ., :i mo i .., ,;; 

' 
rep ,: C b a. 1 t cone -; .. 5 7 ::ng I 

rep i Cr 2 6 cone 0 700 ma i .i 
rep l Cd L, i. 3 cone - j (i : C· mg i . W!. nd C"-'·J e d g i: 
r e ? l Cop~e r :::on::. 0 l 6 7 rr.o i l 
rep l Co 2.3 l CC :i::. 'i '* ,,; !. m<; ; . 
I e;:i t. Chr om1 um ::.o nc 0 5 1/ 

, mcr : i 
rep 2. Le .ad cone G .. .; m~ 

"" I l 
re ;:i 2 - i n::. ::.o nc u 06 mo I .i 
rep i. j,i 1 eke 1 cone 1 0 3 mg I l 
r ep .::, Coba. i t cone '-i 2c.3 mo l 
rep " [e 253 ccnc ~ .::, 2. 3.., mg I 1 
rep z Cd 22 i; : 0 r.::. 0 :} l l mq I i 
rep 2. Cr L, 6 7 =.c!1c. - 6 7 ::, mg i 
rep C :J 

-, .:l " ::. on ·:: 'i 1/ ma : i - ~ -
rep 2. C o p p e r C :J n:::. u ~ :., ~ :ng 
rep ) Le .3. d c:on;: 0 24 rr.a : .., 

~ 

reo J Chrom1 T.l TI) con::. 0 .., l5 m; : 
r e ,) 3 i-.i l C ic e i c en :: 0 l il m.:i : 
rep - z. ~ n~ c enc l j : .::, m~ 
r ep .3 r e 2 j il CO Tl:'. (, -- .J 1/ rr.a : 
.... e~ ·~ Coca l : ::o:. ·: -i ,., 'I 7 :n:; I 

r ep J -
= 2 6 .... ; 

CO r.::. ;: t, 4 il m .. 1 : 

= ep Cc ' L. 3 C.::: :i ·: (.: G 1 L, ::t ·;: . - ,_ 

= 
e~ C. ':? p e r ::. 0 :1 C :} l u0 mq 

rec ., C.c 2. J l 

~) 

'I 5 i i !:l; : 

~L6b· ·iJ .s ~ :1 - C: ·2 " 
L e ad 3. ... ~ : mq : ti . t:5',( sci u :}c, 'i -.it.CV . 

1/ - -- -Chrc:n1 r.1 m .3. ,, G ;:, l c.: mg I t> .<,1 I st 0 0 l. 45 '),\)::. ., L, 3 7 ' i\! i ,:: Ke, l l 'J 0 , j 2 mq I i Cl . "\""ILt 5 .J 0 iJ 2 5 ., .;.'c,C •r 2 q3 ~ 
l :1 C .2., V 0 G .'Ilg ; 0 .°14{.. :; C G •j 0 ::JG .l/i)C •.: - <,. ~ - - ..; 

l e 2. ·- e J. ., C ~ ~ , 
" mq I (o'],\ . ~1 s ,j ' l ~ 

, i ~,u : 'J 7 2 ~ 



•: 0 fa i i t a V 4 .256 mg/i s d 0 . 0 13 7? % c V
ll^ C r _2 0 7 a V 0 , <i 7 4 ma / i s d 0 0.25 7 ■Tsev

':d_220 a V 0 003 mg/i b .001 s d 0 0i27 %zv
Copper a V 0 1t 5 mq/ i s d 0.0057 %=V
C o_ 2 3 i a V H 5 0i mg/ i S G 0 . 0;’Ov Vaev

I K _5 y - 1 5 + 5 rep 1 Lead cone 0.45 mq ' i
rep I Ch r cmium ccnc 1 . 1 .a 3 mg / i
rep i i'i i 0 k e 1 cone 1.039 ma / 1
rep 1 Zinc ccnc i . 23a mg / i
rep 1 f e_25C c one 533.54 mq 1
rep 1 C 0 fa a I t cone 1.04a mg / i
rep 1 C r _2 a 7 cone 1.257 mq . i
rep 1 Cd_223 cone 0.535 mg / i
rep 1 Copper cone 0.727 mq ; i
rep 1 C o_ 2 2 i cone 0.9? 9 mq / i
rep ? Chr omium cone 1.14 9 mq i i
rep 2 Lead cone 0.4? mg i i
rep 2 Zinc cone 1.261 mq i i
rep 2 Nickel cone 1.053 mg / i
rep 2 C c fa a i t cone 0.992 mq / i
rep 2 F e_ 2 5 3 cone 372.24 mg i i
rep 2 Cd_223 cone 0 . 5 1 7 mq / i
rep 2 Cr_2a 7 c one 1.245 mg / i
rep 2 Co_23 1 cone 0.971 mq / i
rep 2 Copper ccnc 0 7 2 4 mg / i
rep 5 Lead cone 0.56 mq / i
r eo 3 Chr omium cone 1 . i 0 7 mg / i
rep 5 Hic k ei cone 1 . 0 i 2 mq / i
rep 3 Zinc cone 1.250 mg / i
rep 5 Fe_258 cone 569.7a mq / i
rap 3 C 6 fa a 1 t e one 1.037 mg / 1
rep 5 Cr _2g 7 cone i . 20 5 me ; i
rep 3 Cd_223 ccnc 0 . 5 1 7 mg ! i
rep 5 Copper cone 0 . 7 2 2 mq / 1

0.I K_ 3 9 - i 5 + 5
rep 3 Co_ 2 3 1 .cone G . 9 1 7 mg / i

Lead a V 01.50 mq / i s d 0.052 %cv
Chr omium av 1 . 14 2 mg/ I sd G.03ii %cv
i'i i 0 k e i a V 035 mqii o.U-41 s d 0.0590 %cv
Zinc a V i . 266 mg/i s d 0 . 0 1 3 4 “••a C V
F s _2 5 C a V 5? 5 .13 mq/ i -— s d 7 . 5 4 7 % c V
C 0 fa a i t a V 1 . 025 mg/i s d 0 . 0 2 •7 1 a V
C r _2 0 7 a V 1 . 235 mq/i s d 0.02C7 ‘xcv
C d_ 2 2 3 a V 0 . 523 mg/i o.ooi-V s d 0 . 0 . 0 .3 “hi c V
Copper a V 0 . 724 mq/i s d .*1 •> =: 3L ^ «,

Co.. 23 1 a V 0 . V 6 3 mg/ i s d 0 . 0 4 10 V* C V

0
2

2 5
2

1 '

C i 
? 4
2 5 
7 5

i4

0

JLL^^U

10.57
2.73

too
\0^

7 0 
45 
yi 
34 
52 
?3 
54 
3 2

I

A\-^

10*7

·:ob 3. t a., <i 2. 5:; :n9 I -~ qoS s ':i C: 00 - .-, %c V 0 l °' . I 

Cr :; :, 7 ,3. •,: 0 6 7 4 m::i I b.C,~ s d V 0 .:: 5 :.,, C. ·J J (3 l l'-t 
,: d :;, 2.:) 3.V Q 005 mg I () . Ocy7 sd G C• l 2. , %-:: \" 2. :, ;1 9 -i 

C c p ;:i e r 3. ... ,J l t J mq ,. l b.1\..\4 s d 0 ·J ·J J 7 "le~ 'I 2 2~ l-:t-
(o 2. J l a 'J ~ .s Q..) :n g I ?>.qoc; SC G 0 ; 3 :.~ r..'JC V 7 5 I '-I 

I l' .. : 1/ - l 5+5 rep Lead co r. c 0 4 , m::i 

rep Ch r c:n1 ·Jm cc:ic ,::, J m:; I . 
rep i\[i~ic el co r:c l u u '.i m::i : 1 
rep Z l n,:. CC n ': l 2. J ~ mg . 
rep f e 2 :> ~ cone 2 e .3 54 ma : i 
rep Cobai t cone l ti '¼ ~ mg I i. 
rep ·.: r ' ' ~ ::, ; cone l Z5 mq, 
rep Cd :?.2.:) con •: w 5 .::i ':J mgi . 
rep l Copper :one ',} : 2. - mo 1 l 
rep Co 2.3 i cone 0 9 : ·? mq: i. 

r ep 2 Chr .:>m 1 um cone l l 'i '.i mo / l 
rep 2 Lead cone Ci 4? m; i l 
rep l Zinc c o ne l 2 6 l mo/ i 
r ep 2. i'i I ckei cone !. Q 5 !i mg I 

rep 2 Ccbai ,; co ne ,J 99 2 ma : l 
rep 2. i:e 2. 5 .3 con~ 372. 2. 'i mgi ; 

re 9 2 Cd 2.213 cone 0 5 l - mo , i 
rep 2. Cr .?. 6 i cone l 2. 4 5 mg, 
rep 2 C.o 2.;, l cone ,j '.i i l mo, 

~L'S~O 
r ep 2. Copp e r ccnc 0 n . .:i mg 1 19 rep 3 L e-1 d cone 0 56 mq : e-l· b oc;s 
rec j Chromium cone l i O 7 mg/ . 

~ -,b~-8M; ~?.A/\-rep -· i·ii c.kei cone .:. v !. 2 mo , i ~ 

rep :: Zinc. con:: .:. 2. 5 G mg i . 
, F 258 2 6 9 -; mo i i rep .., e c. o n c: ~ 

rep - Cci b a~ t :: 0 !l ~ l 0 :3 7 mg : i 
rep 3 Cr 2.o CO r.c 2. t.. 3 r:l Ci : i 
rep w Cd t 2, 5 ccnc Ci 5 !. 7 mg / i. 
rep ' Copper cone 0 7 2 2 m.:i l i .., 

u. rep ) Co 2. :J l _ co nc 0 9 :. 7 m;i. ; . 
-~_,'t.L~~ Il< 29 - i5+5 ~~ Lead av 0 50 mq ' l sd 0 0 52 ":'o ev l J 3: ,oo 

Cnrom iTJm -3.V l 4 2. mg i l O.lcD~ sd Ci 03 i l •io C. •: 2. 7 3 ,oi 
Hicic ei 3. 'J 053 mq / I o .L\--41 sd ,J 03vo Cfr.e, V J 7,J \r?--
Z inc. a ·1 i 2 -5 .s mg i i. t, ,74-? sd 0 C· • ll 4 g.'\JC V l 45 lDS-
f e 25D 3.'J .; 7 5 l 8 mg / i - sd ; ~ 'i -; -'/;. C "✓ 1/6 ·-C o b a ::. t a•; 0 2. 5 mg i l O.%q sd i,:, C: 2 : l :i,'U::. ,,: - 84 '1 \ I 
C:r z~ 7 a v 2 J 5 mq I i o.1o,1.o sd w 0 2 ,~ 7 c.'; C "J 2 22 '")--"--( 
C .:i .- - l"'J a v 0 5 2. J mg' O.COL\- sd G - 0 :J 0:11C V ~ 5 ~tr"-l i, i, V . w 

Cop ~er ,3. I/ 0 7 2 4 mq i i O. lc:;~ sd 0 0025 .;,i. C •.~ u , . 
.., 'i ,,~ 

Co 22 :. av ·J ~- ~ J m<; I i o.~~ s d w O'i !. :, 1io C ~ ... 4 '' \t'>r 



1 WA
» : '5 c ji n a a r d

Si St anda. r d

b i a nic

res
r e a
rep
rep
rep
rep
rep
rep
rep
r eo
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

2
2

2

■/

■>

2

3
3
3
3
2
3
3

L s i a
•wh r omi u:ii 
i'i I c k e i 
Zinc 
C r ..2 «i 7 
C c c a i : 
Copper 
Cd_ 2 23 
Co _2 3i 
Lead
Ch r cmium 
H I o k e 1 
Z i no 
Cr_ 2i7 
Cobait 
Copper 
Cd _2 2C 
Cc_ 23 1 
Ch r omium 
Lead 
Zinc 
i'i 1 c k e i 
C o b a I t 
Cr_ 23 7 
Cd _22C 
Copper 
Co 2 3 i

em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
am
em
em
em
em

<41, .
W W i ft 1.00

■i 5 . i c c n 2 1 .00 0
253.7 zone 1 . 000
2 5 7,5 cenz 1.000

i i <4 4 . i c c nc 1.000
2 3 2.4 cenz 1 .000

1 <1 70 . 2 zone 1 .000
•i 75 . 3 z enz 1 . 0 0 0
i <5 7 . 0 ,•%w 2ft w . .00 0

3 7.2 c o n z 1 0 0
3 2.0 zone 1.00 0

2 7 3.3
W W ft. i w 1.000

2 7 2.5 c c nc 1.000
- i i 3 . 7 cone 1.000
244.3 cone 1.000

1540.3 cone 1.000
433.1 cone 1 .000
135.3 cone 1 .000

53.3 c one 1.00 0
45.0 c c nc 1.00

2 7 2, 7 cone 1.000
2 5 5.3 cone 1.000
24 5.3 ccnc 1.000

1 1 5 - . 3 cone i . 0 0 0
4 9 2.0 cone 1 . 0 0 0

1574.4 cone i .000
i 52 . 5 ccnc 1.000

Chr omium a V 57.474 s d * .54 90 % C V / 4 4 a^ <*W w i ft w 1 . 0 0 0
Lead a V 43.25 s d 5.297 V«C V 1 2 . 25 ccnc 1.00
Zinc a V 257.553 s d 3 . fc 9 2 9 %cv 3 . 25 ccnc i .000
K i c k 6 i a V 254.237 s d 1 2 .2 2 3 3 14 c V 4 . 53 c c nc 1.00 0
C 0 b a 1 t a V 2 4 0 . C 5 2 s d T . 3 3 .5 3 9«c V 3 . 0 5 ccnc 1.000
Cr_25 7 a V i 1 43 , 0 5 5 s d 3 1 .5 0 9 7 lie V 2 . 75 cone 1.000
Cd_22C a V 433.533 5 d 8 .54 9 4 %C V 1 . 7 9 ccnc 1.000
Copper a V 1 5 2 0 . 2 3 i 5 d 53 . 1 1 7 9 %cv 3 . 40 ccnc 1.00 0
Co _2 3 1 a V 144.580 s d 3 . 8c54 “/»C V u . i i cone 1.00 0

i t anda r d r en 1 i7e_253 em 3 0 7 1 7 . 0 co:no 10 0 . 0 0
: e p 2 re_253 em 35 75 9 .4 00 n 0 1 0 0 . 0 0
zee 3 ie_253 em 3 7 534 1 « « “ft « 1 a I > 1 . 0 0

it a n d a r d
Fe.,.2 3C a V 3 a c, 7 0 . 2 3 sd 338.277 Is C V i • 42 ccnc 1 00 0 0

.k zee i Lead em 4 . 4
zep 1 Chromium en 0 . 3 w i n d 0 w edap
red 1 bi: oke i em 4 . 0 window ed ae
r e e 1 Zinc am 4 2
zee 7 e2 5 0 em 7 7 . 0
zee 1 Cobalt em 4 . 7
rep 1 C r2 5 7 em 1 3 ,. 3
rep 1 CC..222 em 3 7

r e Q 1 Copper em 2 i ,, 5
rep 1 Co _2 3 - em -0 . 5 window a d a a
rep 2 Ch r omium em 2 3
rep 2 Lead em 9 , 0
rep 2 Z i n o em 1.

• 
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Zinc 

Cob . .11 t 
Cr 2 .5 7 
Cc :228 

·.:o';)oer 
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Fe 250 
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re:: 
rec 
rec 
rep 
reo 
re:: 
rec 

rec 
r e :i 

rec 
rep 
rec 
reo 
re i: 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rec 
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av 

av 

a·.: 
d.V 

.3,, V 

av 

av 

rep 
: e ;:: 

rec 

r e :::i 

re;: 

rec 
rep 
rep 
i.- e ci 

rep 
rec 
r e .i 
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2 
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2 
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-:opper 
Cc 223 
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Chrcm1 
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Zinc 
Cr 2 ~ 7 

Cobai t 
•..:opper 

C-:i 228 
Cc 2 3 L 

Chromi 
Lead 
Zinc 
i'i1 cice i 
·:ob .3,, i t 
Cr 2~ 7 
Cd 22C 
•:cpper 
C.:o 2 ; L 

67 474 

Z67 . 56J 

2 ,H . 2.37 
2 4 C: . C :i 2 

i14n . osa.::; 
4C3 . 6e3 

l :i 2 0 . 2 'J L 

144 . SCC• 

i: e 253 
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C:hr C Ir.I 

:,r : Ci< e . 
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C;oce r 
Cc 2 3 -

2 Chr c m1 
Lead 

L, z l n 1,:. 

um. 

um 

um 

u::i::. 

·Jm 

em 

e :n 

e.m 
e:n 
em 
em 
em 
em 
em 
em 
em 
em 
em 
em 
em 
em 
em 
em 
em 
em 
em 
em 
em 
em 
ere 

em 

em 

em 
em 

em 

e:n 
e:r.i 

e:n 

em 

em 
em 
em 
em 
em 
em 

em 
err. 

em 

s::i 

sd 
sd 
sd 
sd 
sd 

sd 
sd 
sci 

s ,j 

!!44 :::en::: 
lJ2 . 4 cc:1::: 

'J :j 0 

C: 0 ·J 
. 0 ,j -J 

C: 0 D 

C1 •:: 0 
0 0..: 
G C; 

272 . 5 :::or:c 000 

244 . 3 con::: . 000 
1540.3 :::enc . JOO 

4,;3 cone . OQO 
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blank
Lead
Ch r omium
i-a e k e i
Zinc 
Fe_25C 
C o b a i t 
Cr_267 
Cd_220 
Copper 
Co 2 2 i

CTT2 26Q7

r e c 
res 
r e D 
t eo 
r e 13 
rep 
tea 
rep 
r ec 
cep

2

2
3
2
3
3

C 0 b a i r 
Fe _25C 
Cd, 223 
Cr _2d 7 
Co_ 2 3 1 
Copper 
Lead
Ch t omiurn 
Fa c k e i 
Zinc

ent
em
era
era
era
era
era
am
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3 
5 H 

2 
2 5

i 3 
4
4 

I 0 
7

Zi’Z.1 2 i 3 7

rep 3 Fe_ 2 5 3 em 35 . i
rep 3 C 0 b a i t era 5 . 0
rep 3 Cr. 25? eni i 3 . 4
rep 3 Cd_22C am i . 0
r ec 3 Copper em 25.4
rep 3 Co _2 3i am -2.3 wind ow

a V 5 . 05 s d 749 %cv 46.97
a V 2 . 5 i i s d 1 . 7 979 %cv 7 1 . 5 1
a V 9 . r 40 s d 4.7C90 %cv 5 2.40
a V 2 .370 s d i . 5 :3? i(»cv 5 2.72
a V 5 5.99 s d 20 . 43 4 ■Vbev 3 5.49
a V <i . 53 i s d 0 . 5 5 3 1 %c V 1 2 . 54
a V 1 7 .334 s d 5.C557 %cv 3 9.55
a V 2 22 i s d 1.3 704 % c V 6 i . 7 i
a V 2 0 . i 4 1 s d 5. 0 5 85 'itev 3 0.08
a V - 0 .345 s d 2 . 0 4 1 0 ^r»c V , 539.22

tea i Lead cone 2 . 1 4 raq / i
tea i Ch r oraiura cone i . 0 - 5 rag /■ i
rep i Ka c k e i cone 1 . 0 i i raa /' i
r e c i Zinc c c nc 0.953 ms / i
rep i F e _2 5 0 cone 2.05 rag / i
r a c 1 C 0 b a 1 t cone 1.02^ mg / 1
rep 3 Cr _2i7 cone 1.050 mg / i
rep i Cd_220 cone 1 . ?5<» ragi
rep 1 Copper cone 1.073 rag / i
rep i Co_23 i cone 1.035 raa / 1
rep 2 Lead c c nc 2 . 1 5 rag / i
rep 2 Ch r cmiura cone 1.095 raa / I
rep 2 H1 c k e i cone 1.05 0 raa / i
rep 2 Zinc cone 1.002 mg 7 i
rep 2 re_25C cone 2.02 me / i
rep 2 C 0 b a i t cone 0.950 rag / i
rep 2 C r _2 5 7 cone 1 0 78 raa / I
rep 2 Cd_223 cone 2.00 0 rag / i
rep 2 Copper cone 1 . 03o rag / i
rep 2 Cc_23i cone 1 .023 :ng.-' i
rep 3 Lead c one 2.42 rag / :
rep ■3 Ch r cm1ura cone 1 . 1 1 2 rag i
r ep n i4 i c k e i cone . 08 4 raa / i
rep 3 Z i nc e c n c 1 . 0 .i 3 raa / i
rep 3 Fe _25 8 cone 2.09 raai
rep 3 C 0 b a i t cone : . 0 3 4 raa i
re? 3. C r _2 G 7 cone 1.08 7 rag / i
rep 3 Cd,. 223 e c nc 2 0 3 1 ng / i
rep 3 Copper cone 1 0 i .3 mg / i
r e c 3 C 0 _ 2 3 . cone 0 9 7 5 raa .' i
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Ch r om:um 
nic 'xs i 
Zinc 
Fe_.25C 
C o b a i t 
Cr _2<i - 
Cd_223 
Copper 
Co 2 3 1

uCC

av - . 0 ? ;
IV 1.052
a V i , 0 : i
a V 2 0 5
a V i . 0 Q 3
a V i . 0 7 H
a V i . ? •? ;•
a V i . 0 5 5
a V i . 0 i :

rsp . Lead cone 
rea i Chromium cone 
rep i Kickei cone 
rap 1 Zinc cone 
rep i Fe_25C cone 
rep i Cobait cone 
rep i Cr_267 cone 
rep i Cd_223 cone 
rep i Copper cone 
rep * Co_23: cone 
rep 2 Lead cone 
rep 2 Chromium cone 
rep 2 Nickei cone 
rea 2 Zinc cone 
rep 2 Fe_25C cone 
rep 2 Cobait cone

mg / . 1 s i 0 0 7 3 3 V a . 72
mg / i 1 s d 0 0 3 7 3 % C V 3 5 5
mg ; i 3 d 0 . 0 <i 7 ? %e V 4.74
mg / i

■>

s d 0.035 %C V 1.70
mg / i 1 sc 3 . 0 4 a 5 '-U c V 4 . a 3
mg i i sd 0 . 0 i 4 7 % C V 1.37
mg / i y ■ 1 3 d 0 . 0 3 2 0 %ev i . 5 3
mg / i 1 3 d 0.0200 '/I. C V i C ?
mg / i i sd 0 . 0 3 i ? %e V 3 . i 3

0.00 
-0.003 

0 . 0 0 3 
0.00 3 
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.00 3 
OQh
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0 i 5 
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mg / i 
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mg / i 
mg / i 
mg i 
mg / i 
mo / i 
mg / i

rep 2 Cr_2fc 7 cone -0.000 mo/i
rep 2 Cd_223 cone 0.005 mg/i
rep 2 Copper c one 0.004 mg/i
rep 2 C 0 _ 2 3 1 cone 0.024 me/i
rep 3 Lead cone -0.10 mg/i
rap 3 Ch r cmium c one 0.005 mg t i
rep 3 id 1 c k a i cone -0.027 mg/i
rep 3 Zinc cone - 0.0 0 3 mg /' i
rep 3 Fe_258 cone - 0. i1 mo/i
rep 3 Co b a i r e c nc - 0.0 0 3 mg/ i
rep 3 Cr_2o 7 cone - 0 . 0 0 1 mg /■ i
rep 3 Cd_223 cone 0.000 mg/i
rap 3 Copper cone 0 . 0 0 i mo /■ i
rep 3 Co_23i cone 0 . 0 1.5 mg/i

Lead a V - 0.i4 mg/i 3 d 0 . 12 ? %cv ? 0 . 4 3
Ch r omium a V 0 005 mg/1 3 d 0.0053 "HiC V - s ? . 4 i
H i c k e : a V -0 .010 mg/i sd 0 . 0 1 3 2 % c V 157.43
Zinc a V -0 .003 mg/i 5 d 0 0043 “.dcv 130 . i ?
F e _2 5 3 a V - 0.10 mg/i 3 d O.Oii “4c V 1 1 . 0 i
Coca i i a V -0 . 0 01 mg; i 3 d 0.005 1 >4cv 4?3 . 22
Cr _2i 7 a V A 0 01 mo/ i sd 0 . 0 0 2 i % c V 3 45 . i 3
C d,_ 2 2 3 a V 0 .003 mg/1 3 d 0.0 0 2 3 73.33
Copper a V 0 .0 0 3 mg .• i s d 0 . 0 0 1 C t-i) c V
C 0.2 3 i a V 0 .013 mgii s d 0 .0 0 4 7 c V 2 5 . .3 2

?-2 1 rep i Lead cone -0,42 mg/i
r a 0 1 Ch r omium cone 0.513 mo/1
rep 1 i 'i 1 c k e i cone 0 . o ?1 mg/i
rep 1 Zinc cone . . 0 21 mg/ i
rep 1 F e_25C cc nc 4a& 3C mg/i
rea 1 C c b a i r I c n c 1 . 1 4 o mu. i
rep i C f _2 c 7 c c nc 0.534 mg/i
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M3 i 3 ?-ii 
Lead
Ch r ciai um 
H i c k e i 
Zinc 
Fe_25C 
C o b a i t 
Cr_2d7 
Cd_2 28 
Copper 
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C h r c la 1 u m 
Lead 
Zinc 
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Fe_253 
Cd_22C 
Cr_ 26 7 
Co _2 3 i 
Copper 
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M i c fc e i 
Z i nc 
Fe_23C 
Coba i t 
C r _2 0 7 
Cd„223 
Copper 
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c c n c 
cone 
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c c nc 
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i 3 6 
53G 
. 5 3
u i i
7 3 3 
1 25 
. a . 
CO 1

0 . 5 2 <i
1 . i 7 5 
0 2 13 
-0 . >5 7 
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0 . 7 i i
1 . 03 1 
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i . i 6 i 

54 7 
0 0 6 
2 22 
i 43

0
0
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mg i 
m c / i 
mo / i 
mg I i 
ra 3 i 
me i 
mo / i 
mg / i 
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mg / i 
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mg / I 
rag / i 
mg i 
mg / i 
mo / i 
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mg / i 
mg / i 
mg / i 
mq /■ i 
mg / i

-0.49 
0 . 6 i6
0 . 7 1 2 
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1 . 1 4 4

mq / I 
mg / i 
mq / i 
mg / i 
mq I 1 
mg / i

s d 
s d 
s d 
s d 
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s d

0 . 0 C 0 
0.0357
0 . 0 2 1 i 
0 . 0 i 0 2

6.074 
0 . 0 1 3 3

% c V 
i4c V
•rt c V 
■Viev 
%cv 

“rii c V
a V 0 .535 mq/i sd 0.0 ii3 ^*cv
a V 0 .003 mg/I sd 0.0026 %cv
a 0 .221 mq/i s d C . 0 0 2 6 -Ve c V
a V . i 6 G mg/i sd 0.02 25 ■!»cv

rep 1 Lead cone - 0 . 17 mq / i
rep 1 Ch r omiurn cone 0.525 mg / i
rep i H i c k e i cone 0.320 mq / i
rep 1 Zinc cone 1 . 0 i:> 1 mg / i
rep * F e ,_2 5 C cone 443.39 mq ! i
rep i C 0 b a i t c one 1.024 mg / i
rep i Cr_267 cone 0 .433 mq / i
rep i C d 2 2 S c c nc 0 . 0 1 0 mg / 1
rep i Copper cone 0.225 ma . i
rep 1 Co_23 i cone 1 . 5 i y mq / i
rep 2 Lead cone -0.55 mq / i
rep 2 Chr cm:um cone 0.533 mg / 1
rap 2 H 1 c k a i cone 0.325 mq / i
rap 2 Z 1 nc cone 1 . 0 9 0 mg / i
re? / Fe _2 5 e cone 4 4 3 9 3 mq / i
rap 2 Ceba i r cone 1.52. mg / i
rep 2 Cr _2o 7 cone 0.494 nq / i
rep 2 Cd_ 2 2 3 cone - 0 0 0 0 mg.- I
rep •> Copper cone 0.23: mq i
rep 2 Co_ 2 3-1 cone 1.457 me I
rep 2 Lead cone -0.44 mq i
rep 0 Ch r omium cone 0 5 4 0 mg i
rep 2 Ml c k e i cone 0 . 7 9 3 mg.' i
: ep 3 Z : n c cone . 3 2: mg .- ;
r e p 2 r e .2 5 3 cone 4 y o 5 3 n; g .' 1
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:. ::; :,. ::: 

sd 

sd 

sd 

sd 

sd 

sd 

sd 

sd 

sd 
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C m::i : 
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0 · · mJ i 
G i .J .::: :nc : I 

125 ma:'i 
4 ,SC: . .:>. :r, o i _ 

0 

C: 

C O 1 

5 2.4 

rr:. cr : 

m~ ,. 
• . .:. : 5 mo, 

Ci 2 i 3 mg 1 

-0 4 7 mo : . 

\) 7 J. l 
:ng : 

ma : I 
1 . G 3.:. me i 

47.2 .75 mq ,r i 
i . ~ S ! :ng I i 
0 . 5 4 7 mo; 1 
G . 0 C: i) mg i I 

2. 2 2 mq i l 
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6 . 074 -kc-; 
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mo 
mg 

mo 
m~ 
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rr.o 
mg 

rr.q 

:r19 
T~;J 

:UQ 

mq 

m:; 

:no 

:n; 
mo 

:n; 
no 
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:r:.c 
mo 
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m.c 
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H 3 j - 2 2 
Lead
Ch r omium 
i-i 1 c k e i 
Zinc 
F e _2 5 C 
C o b a i t 
C r _2 s 7 
Cd_223 
Copper 
Co_23i

M3i35-23

3 ? - 2 3 
Ch r cnsi um 
Lead 
Z me 
M i c i: e i 
C o c a i t 
Fe_233 
Cd _2 2 C 
Cc_2 j7 
Co _23i 
Cooper

i'I3;,3 V - 2^

rep 3 Cr _2i 7 c 3 n c 0 505 mj/i
rep 3 C d . 2 2 3 cone 0.032 mz/i
re? : Copper c c n-z 0 . 2 2C mg/i
rap 3 Co_23i cenz i 5 -4 3 m-g / i

a V - 0. 3 C no/i sd 0 . 1 y-J %cv 50 . a3
a V 0.332 mg/i sd 0.0033 %ov i . 3 2
a V 0.Q13 mg/i s d 0 . 0 i 7 i “/i c V 2 . i i
a V 1.057 mg/i s d 0.0343 %cv 3.27
a V 4 2 . 4, 3 mo / i 5 d 5.90 c, ‘h.zv 1.33
a V *.533 mg /• i s d 0 0 5 2-7 ^»ov 3.35
a V 0 . <i 5 6 mg / 1 s d 0 . 0 -3 3 4 ii. c V i . 4. 3
a V 0.004 mg/i s d 0.0 05 7 '.4CV i 4 3 . 0 3
a V 0.22C mo/i sd 0.0023 %cv i . 2 2
a V 1.503 mg/i s d 0.0434 %PV 3.03

rep i Lead cone 0.02 mg/I
r e 0 i Chromium cone 0.333 mg/i
rep i i\ i c fc e i ccnc 0.307 mg/i
res i Zinc ccnc 0.33: mg/i
rep 1 F e _2 5 e cone 3 2 3.6 i mg/i
rep I C 0 b a i t cone i . 7 4 5 mg/i
rep 1 Cr_237 cone 0.343 mg/i
rep i Cd_223 cone 0.002 mg/i
rep I Copper cone 0. 12 4 mg/i
rap 1 Co_23i cone 1 .3 a 2 mg/ i
rep 2 Ch r omium ccnc 0.343 mg/i
rep 2 Lead ccnc 0.05 mg/i
rep 2 Zinc cone u. 3 C 0 mg/ i
rep 2 H1 c k e i ccnc 0.3:3 mg/i
rep 2 C 0 b a i t ccnc i . 3 5 2 mg/i
rep 2 Fe_253 ccnc 322.24 mg/i
rap 2 Cd_22C ccnc 0.0i0 mg/i
rep 2 C r2 3 7 cone 0.35: ma/i
rep 2 Cc_23i ccnc i.753 mg/i
rep 2 Copper ccnc 0 . i2i ma/i
rep 3 Ch r omium c c nc 0.352 ma/i
rep 3 Lead c one -0.il mg/i w: nd O'.v
rep 3 Zinc ccnc 0 . 4. 3 4 mg / i
rep 3 M i c k e i ccnc 0 . 5 y 4 mg/i
rep 3 C 0 b a i t ccnc i . 7 5 3 mg/i
rep 3 Fe_253 c .3nc 323.5V mg/i
rep 3 Cd_22C ccnc 0 .'JO: n a / i
rep 3 Cr_ 23 7 ccnc 0.353 mg.i
rep 3 Cc„23i ccnc *.732 mg/i
rep 3 Copper ccnc 0.ii7 me/i

a V 0.330 mj/i s d 0 0 223 ''-iicv 4.23
a V - 0 . 0 i m g / i sd 0 i03 viev *072.3
a V ■3.333 m g ,■ i s d u.OOy-7 %cv : . 4 7
a V 0 . 3 0 3 ;ug . i s d 0 . 0 : i 3 Vg ? V : . .-3 3
a V i 77C mg/i s d 0.04 7: '■kzv 2.45
a V 3 2 4.3: ;ng / i sd 3.3 4 2 % c V i . 03
a V 0.003 mg/i s d 0.0 0 5 : •=/gpv : - : . 3 4
a V 0.343 mg/i sd 0 . 3 0 4 5 p V : . 3 i
a V i . 7i5 mo/ I s d 0.0473 %cv 3.73
a V 0 . 12; mg/ 1 sd 0.0 0 3 7 ■’/« c V 3.03

re? Leid c c n '' - 0 : 7 ma i

L e -1 d 

Ch r .:-mi um 
H!cke!. 
Zinc 
Fe Z5C 
Cobalt 
Cr 267 
Cd 220 

Ccpper 
Co 2 .J;. 

ViJ62'i-2J 

• 

Chrcrr.iu:-c 

:•i I :: i: e i 

Cr 2. ~ 7 

Vi::::...:. 1/ - 2 '-l 

rep 
rep 

a'./ 

av 

,l '✓ 

:'. V 

:'. V 

.3.V 

a., 

rep 
rec 
rep 
rec 
rep 
rep 
rep 
rep 
re ;:i 
rep 
rep 
rep 
rep 
rep 
re ;:i 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
re;:: 
:: e p 
rep 
rep 

Ji'✓ 

.3. ., 

a V 

3. 'l 

av 

,l 'l 

a., 
,l V 

a·: 

r e: ;:: 

-0 
0 
Q 

l 

Cr 
Cd 123 
Cc i: i: er 
Cc 2. 3. 

JC r:i.a l 

5 J 2. mg i 
C l. 3 mq / 

C 3 7 me;; i 

i 

l 
i 

. 
'i <.j 2. C, 2 ma I l 

l 

i 
J. 

l 

l 

l. 

l 

l 

2. 

2. 

-
2. 
2. 
2. 

-
-
2 
2 

.3 
J 

-
-
J 

-
-
-
2 

-

. 5,:; 5 mgi l 
0 4 'i 6 mqi . 
C: 0 0 '-i mg / . 
Q 22.C :no I i 
l 503 mg/ 

L~ad 

Chrem1 um 
j•~ l :: .ice i 
z l nc 
r e 2 5 i: 

·.:oba i -
Cr .?.6 --; 

Cd 2 L. I) 

Ccppe r 
Co 2. 3 l. 

Chromi urr. 
Lead 

- l n:: 
i,i ! eke i 
C o ba i t 
. e 2. 5 '3 
Cd 2. 2. C 

C.r . , ",.l 7 
Cc 2 J l 

Ccpper 
Chrcmi UJL 

Lead 

- i n:: 
1,, t C k -= 1 
Coba i t 
. e 2. :5 3 

Cd 2 2C 
Cr 2.,) 7 

C::; 22 ;. 

C c:> p o e = 

·°' J 6 Q m J i l 

·l . c.::, c mq : 

C: 6 O.:, :ng. 

rr. a : 
:ng i 
lU;J .' 

0 J" Cs -:u; i 
7i5 :na , 

C- 1. 2;. m.; ,' • 

Le .1 d 

-:: :, n ·: 
CO :1::. 

::. C n: 

cc n: 

cone 
c. on c. 
::en:: 
::enc 
C C n :. 

e On:: 
cone 

cone 
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C ::J n C 

c enc 
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:: 0 n C 
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sd 
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sd 

s ci 
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■.V

^ 3 ? - 2 «i

ri3£3?-i5

rep
rep
rep
r sp
rep
rep
rep
rep
re?
rep
re?
rep
rep
rep
re?
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

2
2

2
2
2

2
2

3
3
3

3
3
3
3
3
3

i-i i c k e i 
3 1 nc 
re_2;c
C o b a i r 
Cr_2d 7 
•3g_ 2 23 
Copper 
Co_ 23 1 
Ch r omium 
Lead 
Zinc 
nickel 
Cosait 
?e_250 
C a _2 2 C 
Cr_267 
Co_23 i 
Copper 
Lead
Ch r omi unr 
H i c k e i 
Zinc 
Fe _2 5 C 
Cobalt 
Cr _2fc 7 
Cd_2 23 
Copper 
Co 23 1

c e nc
cone
cone
cone
ccnc
cone
cone
eone
eonc
cone
cone
cone
eone
cone
cone
cone
cone
cone
cone
cone
ccnc
eonc
eone
eonc
eonc
cone
cone
cone

0 . e 1
0 30G

2 y 7 . V 4 
0 . 3 1 5 
0 . 3 fc c 
0.033 
0 . 14 3 
0.3:2 
0 . 3 y y

G . : 0 
0.733 
0 . e 5 i 
0 . 7 7 3

3 0 <i . e 2 
-0.002
0.37: 
0.734 
0.15 0 
- 0 . i 4 
0.37? 
0.5:3 
0.737 

3 0: .04 
0.322 
0.377 
0 .005 
0 . 1 4 0 
0.324

mo 1 
me .' 1 
ma ■ 1 
ma : 
m a / 1 
ma 1 
mo / 1 
mg ■■ 1 
mo ! 1 
mo / 1 
mo / 1 
mg / 1 
ma ‘ 1 
mg i 1 
mg / 1 
mo i 1 
mq/ 1 
mg 1 
mg /■ 1 
mg ! 1 
me / 1 
mg / 1 
mo; 1 
mg / 1 
mo / 1 
mg .’ 1 
mg / 1 
mg / 1

Lead a V -0 . 0 7 mg /■ 1 s d 0.143 'riev 217.35
Ch r omium 3. V 0 . 333 mg / - s d 0.0141 %cv 5.3?
M i a k e 1 a V 0 . 5 i 0 mo / 1 s d 0.0374 “k C V 7.23
Zinc a V 0 . 7?0 mg/ 1 s d 0.0037 %c V 1 . i i
Fe_253 a V 3 0 i . 3 7 mo / 1 s d 2.445 %cv 0.31
C 0 b a 1 t a V 0 305 mg / 1 sd 0.0234 ‘^cv 2.90
Cr _20 7 3 V 0.371 mq / 1 s d 0.0055 % c V 1.4?
C d_ 2 2 3 a V 0 . 002 mg / 1 sd 0 .0 0 3 2 rae V 175.02
Copper a V 0 . 1 43 mq / 1 s d 0.0021 “ftC V 1 . 4 1
Co_23i a V 0.807 mg i 1 sd 0.0203 c V 2.54

rep i Lead ccnc - •;: . 1 5 mg 1
rap i Chr ami am ccnc 0 . 3?5 mg / 1
rep i nickel cone 0 . 5 7 7 mo / 1
rep i Zinc ccnc 0 . 7 0 2 mg / 1
rep i Fe _2 3 3 ccnc 3 1 5 . 75 mo /■ 1
rep i Cabal t ccnc 0 . ? 1 ? mq 7 1
rep 1 C r _2 5 7 cone 0 . 3 5 3 mo / 1
rep i Cd_225 cone 0 . 0 : 0 mg / 1
re? i Copper cone 0 1 22 mo 1
rep i C c _ 2 3 1 cone r. ■7 . 5 mg / 1
rep *, Lead ccnc - 0 43 ma / 1
rep 2 Ch r cmium ccnc 0 , 3 a 0 ma / 1
rap 2 i'i 1 c k e 1 ccnc 0 . 5 7 5 mg / 1
rep 2 Zinc cone 0 . 7 2 3 mg / 1
re? 2 Fe _2 5 3 ccnc 3 0a . * mg , 1
rep 2 C 0 b a i r ccnc 0 , ■7 2 2 mg / 1
rep n C r _e c 7 r*

■_ W i 4 W
0 3 5 3 mg • 1

rep c 0 n c - 0 . 0 0 . mg ; 1
re? 2 •; 0 p p a : ^ ^

W ■«> 4 • 0 mg ,• .

vy : n d c w e d e e

- 3" ;,; - ,•-M--, 

Le3.d 
Chrc:nrum 
j·,.fic.icei 

Z: l :1 C 

re 
Cobait 
C r Z i. 7 
Cd 2. 2. 3 
Ccpper 
C o 2. 3 i 
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rep 

r ep 
:-2p 

re;::: 
::ep 
rep 
:: e P 

rei: 
rep 
rep 
re ;:i 
rep 
re? 
rep 
rep 
r e c: 
rep 
rep 
rep 
rec 
rep 
rep 
rep 
rep 

3. V 

av 

3.V 

,l 'J 

c. V 

av 
a v 
,l ... 

av 

rep 
rep 
:-ec 

:: e p 
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:: e P 
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-- ! nc 

r e. w w i:; 

Coca ! : 
Cr 2~ 
Cd 2. .G 3 

Ccp;:::e r 
- 2. J ' ~ ! 

·.:hr cmi Ur.I 

Lead 

- i nc 
Vi i eke 1 
Cob:.. 1 t 

. e 2. 5 G 
Cd 2. 2C 
Cr 2 ,) 7 

Co 2 J i 
Copper 
Lead 
Chr omt t!!n 

Hi cice i 
z :nc 
r e 25 C 
Coba . t 
Cr Z6 7 
Cd 2. 2. 3 
Cop;:> er 
Co - ,, ".., i 

0 '? roq i i 
;:; .'.l J mg / -
w l 8 ma, i 
7? C, mg ! . 

C 7 mcr i i 
C C: 5 mg/ 

2 7 l mq, i 
002 mg i 1 
1 4 C ma ! i 
807 mg i i 

Le.J.d 
C?1ro m::Jm 
i'.i i C ~ e i 

Cc b ,l.l ~ 
Cr 267 
Cd 225 
C -:i ;:: ;::: e r 

Le~d 
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cone 
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I’i3i3/-2 5
Ch r oiai um
Lead
Zinc
I'i i c fc e i
Coba I t
re_253
Cd _2 2 8
Cr_,2i7
C o _2 3 i
Copper

H3&3v-2i

‘ - 2 i
Lead
Cn r CTii’ cm 
i'i i o k a i 
Z:nc 
re _2 2C 
C D b a : :

t ep 
: e c 
re? 
rep 
rep 
rep 
rep 
rep 
rep 
rep

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

3
3

c .1 r c IT. I u m
Lead
Zinc
i i: c it e i
C c b a i t
re_253
Cd_22C
Cr_2i7
Co_23 1
Copper

cc nc 0 .3 5 0 mq i
1 0 n c -0 i mq / i
c c r, c 0 . c V ■/ ma .' i
com 0 . 5 7 4 mq / 1
cone 0 . 72 7 mq i i
cone 303 . 0 3 mg / i
cone 0 . 003 ma / i
c 0 n z 0 . 35 y mg / i
c c nc 0 . % 0 4 mq / i
c c nc 0 . . 3 3 mq .• i

j . 3 7 i m p / i 
■ 0 2 7 mg/ i

. 70C mg/ i 
575 mg/i 

w.92d mq/i 
3 0 3 .5 i mg/i 

0.004 mq/i 
0.357 mg/i

0

0

s d 
sd 
s d 
s d 
sd 
s d 
s d 
s d

0.0207 
0 . . 32 

0 . 0 1 33 
0 . 0 0 i 3 
0 . 0 0 <j 3 
3.523 

0.0051 
0 . 0 0 3 i

%c V
%cv

V
^r»c V
%cv
%C V

a V 0 . 9 0i mq/ I s d 0.0 I 00 %ov
a V 0 . i3 0 mg/I sd 0.003'7 %qv

rep i Lead cone 0 . 0 I mq / 1
rep 1 Ch r omiurn cone 0 .43a mg / 1
rep i i-a c k e i cone 0 .420 mq / i
rep i Zinc cone 0 .7 75 mq / i
rep a. Fe_250 cone 314.72 mq / i
rep 1 Cobalt cone 0 . 9 I 3 mg / i
rep Cr _2 3 7 cone 2 .42 1 mq / 1
rep Cd_220 cone G .005 mg.- i
rep ■ Copper cone A .13 5 mq / 1
rep 1 Cc_23 1 cone G . 3 .a 7 mg / i
rap 2 Lead cone - 0.1/ mq / i
rep 2 Ch r omiurn cone r. .45: mg / i
rep 2 Hick ei cone 0 .40 4 mq / I
rep 2 Zinc cone r. .32 7 mg / 1
rep 2 Fe_25C ccnc 3 1 3 . i 0 mq / 1
rep 2 Cobalt cone r, .077 mg / i
rep 2 C r _2 3 7 c one 0 .375 mq / i
rep 2 Cd_223 cone -G . 0 0 3 me / 1
rep 2 Copper cone A 1 5 7 mq / i
r e p 2 Co_2 3 i ccnc r. .375 mg / i
rap 3 Lead ccnc 3.07 mg / 1
rep 3 Ch r cm;urn ccnc A .372 mg / i
rep :\ H i c k e i ccnc 0 .433 mg / 1
rep 2 Zinc cone 0 75 a mg / i
rep 2 Fe _2 5 0 ccnc 3 I V . 0 7 mq I
rep 2 C 0 b a i i ccnc 0 . 3.a 7 mg / 1
rep Cr _23 7 ccnc A 4 i 2 mg 1
r e D 3 Cd_225 cone - 0 , 0 0 a mg / 1
re? 2 Copper ccnc 0 . 1 3 5 mg 1
rap 3 C c _ 2 3 I ccnc 3 7 -a mg / 1

a V - •* .00 n a/i sd 0 3■■7 2 <'9iqv
a V r. 4 3i mg/ i sd 0.03 ;• 0 7o C V
a V .j 422 mq/I s d 0.0; 5 3 'Tiev
a V r. 737 mg/i sd 0 . C 3 7 0 5o q V
a V 3 . t 9 0 mq i sd 0 . 6 t 4 ■;•« 0
a V r. 5 2 ir. g / i sd c . 0: 3 4 iMcv

5.63 
3 3.50

CC 
2 3 
72 
1 2

%cy 123.70
%cv 0.37

1.0%
5.23

w: n c o V.? e (

3.73
3 7 0
4 3 i 
0.04 
1.32

,·i3SJ9-2.5 

Chr.:imium 
Lead 
Zinc 
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;•i i C ice i 
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. e 2. 5 3 
Cd 2 28 
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Co 2 J i 
Copper 
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rep 
rep 
rep 
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r e ;i 
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av 
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a v 

-
w 
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2 
w 
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.J 
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3 

C: 

-0 
0 
w 
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303 

·J 
0 

0 
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l 

l 

l 

2 
L. 
2. 
l 

2 

l 

2 
L. 

-
1. 

3 

~ 

2 
3 

3 

-
2 

.; 

w 

~ 

- .. 
C: 

C: 
w 

~ - t., 

C: 

,::1 ::- o rr.1 
::. ea::: 

- l n -

j i:. Ci( e i 
- ~= l i t \., 

r: e 15 s 
Cd 2. z C 
Cr 2. .s 7 
Co 2 3 l 

Coppe r 

J 7 l mq 
L. 7 mg 

7 oc mq 

5 75 mg 
9 2.6 mq 

5 i mg 
G O 4 r.iq 

3 5 7 mg 
90 • :rr.q 

~ JO mg 

Lead 
C:i r om1 
i·l i cice i 
z inc 
r e 2 5 a 
Coba 1 t 
Cr 26 7 
Cd L. L. 3 
-.:o;:::pe r 
C I~ 2. .J i 
Lead 
Chrom1 
Vii C ic e l 
z 1nc 
r e 2 w C 
Caba 1 t 
.: r 2e r 
cc 2. 2. (l 

Copper 
Co 2.: 1 

Lea::i 
Chr c m:. 
i·h eke l 
z l :1 C 

r e 2 w C 
: 0 i:: d. 1 t 

C. r - w : 
C. :i 2 l:.l 
-.: ~; ? p e r 
Cc ' . 1 

0 C. no 
4 J J m<; 
4 - 2 mo 
7 :3 7 ;n c; 

s ·) rr. q 
r; 
•J 1. rr.; 

um 

i !. 

i 1 
I i 
I . 
I i 
i i 
I i 
I 1 
I 1 
i i 

,.1 m 

u:n 

u:n 

: 1 

I 

1 
I 

: 

I 

::. ·: r.c 

cone 
con~ 
ccnc 
ccnc 

con e 
con~ 
cone 
ccnc 

cone 

CC :1.C 

c enc 
CC nc. 

cone 
cone 
C0:1C 

ccnc.: 

.::cnc 
c ,:inc 

cone 
CC n C 

CC r. C 

co n e 
cone 
CC :1 C 

s ci 

s ::i 
sci 
sd 

sd 
sd 
sd 
sd 

sd 
s-:i 

s :i 

sci 

sci 

sd 

.; 5 (. 

-G 

t:·.5/i: re- .
•j . i .?. i m:J I l 

J •:: 3 . VJ :U:J I 

0 . :JU J r.lO / i 

,j S·J4 r.:.a : 

0 . _ J .3 me : ~ 

,j w - w 1/ 
C, - Cs l 

0 0 l ~ ~ w.., 
C: 00 1 5 
Q 0066 

s 5 2 !l 
0 :J (l 5 i 
0 0 ,.., .., 

w.., l 

,J 0 1 ce 
0 G06~1 

,J . 0 : 

0 . 7 7 5 
J 1 q . 72. 

0 . 9 : .:: 
0 . 4 ~ : 

C: . (j C: 5 

0 . 1 .: 5 

- 0 . l / 

C: . 4 5 .:. 

0 . 3~7 

0.295 

7 5 :., 

0 'i .1. 2 

0 

ma 

r!l.g 

oq 
mg 

mq 
mg 
r:lO 

mg 

I':\ :J 

me; 
r::.q 
mg 

mq 

mg 
mq 
m;: 
mo 

me 

mo 

mg 

m:i 
m·~ 
r:',q 

m; 
rc.o 

:ng 

mq 
rag 
mq 
:ng 

G/o C 'J 

¾cv 
'•ir. c V 

~·oc .. .,. 

%c ·1 

%cv 
•;,. C 'J 

"l\J ':!. .... 

~,o~ ..., 
%cv 

i l 
. 

i l 

1 
I 1 
i . 
: 1 

: 

! 1 
i 
I 1 
! . 
i -
: i 
: i 
i 

I 

i 

i 
I 

: i 
: l 

l 
: 
: 

i 

\) 0::t 'ir. C'J 

0 ·: ::: 7 !3 ,,. ~ ·: 

t, C -i ':• ~ •: 

0. 7 2 
L. . i 2. 

.:. 2 3 7 C 
0 . 37 



u o p p e r

u: stc.nd3.rd

Tf i standard
Lead
Ch r omium 
i'i i c k e i 
Zinc 
Cr _2 6 7 
Cobalt 
Copper 
Cd._223 
Co 2 C i

standard

■7 5 standard 
Fa 2 5 3

id 2 u 3 ? - 2 7

a V 
a V 
a V

rap
rap
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

0
C

2
2
2

3
2
2
2
3
3
3
3

: 2 
3 3 .3

Lead 
Ch r omiurn 
Nickel 
Zinc 
Cr _,2i ?
C o b a 1 t 
Copper 
Cd_ 2 23 
C o _2 3 1 
Lead
Ch r oralum 
N i c k e 1 
Zinc 
Cr_267 
C o fa a i t 
Copper 
Cd_22C 
Co_ 2 3 i 
Lead
Ch r omium 
N i c k 6 i 
Z I nc 
Cr _2 3 7 
C o fa a i r 
Copper 
Cd_223 
Co 2 3 1

mg /■ i s d 0 . 0 0 5 7 c V i 0 -• . 3 1
mq .' i s d ■-J . 0 1 2 3 Vi c V '7 , 0 i
mg 1 s d C 0 . o3 V» C V 1.34

em
era.
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em
em

it . 3 c c n c 1 . 00
73 . ? c one 1.000

234.5 cone 1.00 0
2 '? 7 . 1 cone 1.000

i 2 4 4 . 0 cone 1.00 0
2 4 7.0 cc nc 1.000

1 d d 7 . 0 c c nc 1.000
5 1 5 . d c c nc i . 0 0 0
i 5 1 . 4 cone 1.000
43.7 ccnc i . 0 0
32.7 cone 1.000

2 75.1 cone 1 .000
2 7 5.3 cone 1 .000

1 2 1 7 . d cone 1.000
2 5 0.2 ccnc 1.00 0

1 d70 . 1 cone i . 0 0 0
5 1 0 . i cone 1 . 0 0 0
15 0.2 cone i . 00 0
47.0 c one i . 0 0
74.4 ccnc 1 . 0 G 0

2 7 0. 0 cone 1.000
2 7 d . 3 cone i . 0 0 0

1270.3 cone 1.00 0
256.0 ccnc 1.00 0

i dd4 . 7 cone 1.00 0
5 0 5.0 ccnc * .00 0
1 53 . 7 ccnc i . 0 0 0

a y 47.22 sd 2 . 1 11 %cv 4.48 cone 1.00
a. V 73.635 s d 4.1379 %cv 5 . 2d ccnc 1.000
a V 290.374 s d d . 3 4 3 0 %C V 2.35 cone 1.000
a V 237.720 ^'2 sd 1 i . 2 1 5 7 %cv 3.37 cone i .000
a V 125 1 . 2Cd sd 35.9304 %C V 2.87 cone i . 0 0 0
a V 252.027 s d 3.4 703 %cv 1.38 cone i . 000
a V idd7 . 923 sd 2.3272 iVic V 0 . i 7 cone i . 000
a V 510.227 s d 5.2 7 3 4 V«C V 1.03 ccnc i . 0 0 0
a V 151.770 ivH sd i . 7d5 d Vs c V 1 . 1 -i cone 1 .000

r e 0 1 F e_ 2 5 3 em 4 0 0 1 3 . 3 c c nLC 1 00 .. 0 0
rep 2 Fa_253 em 393id.2 cone lOO . 0 0
rep

rep 
rep 
r eo 
rep 
rep 
rep 
rep 
r ep 
r e c 
re,-:; 
r e 2

re 2 5 3 4 0 3 <i 4 . 0 cone i 0 0 . 0 0

3 y 3 y 2 . C c 5 2 5, 2 d 1 ’■tcv •2 2 -cone

Lead
Ch r oir. 1 um 
Nickel 
Zinc 
Fe_ 2 5 5 
C o fa a i t 
C r.. 2 c 7 
Cd _2 2C 
C p c e r 
Co _2; 1 
■2 h com: u m

W * fc Wp

cone
■— 4 I W

cone
cone
cone
cone
cone
cone
cone

- 0
•j 2 5 7 
0 . 3 1 5 
0.573 

2 3 2 . 5 1
0 “ ”

0
0
0

0

0 1 .' 
2-3 
0 ; : 
. . 2 
5 2 2

me .' 1 
me .■ 1 
ms / 1 
me .' 1 
mp .' 1 
n q i 
mg ■■ 1 
me / 1 
mg , 1 
mo ; 1
Ili C / i

' ., 2. 2. Cl 

Cc;,per 
' .- 2. ] 

Lea.d 
C :1 r om i i.:m 

Viicicei 
Zinc 
Cr 267 
Coba.l t 
Co ;,,per 
Cd 2. 2. 3 

stand .;;.rd 

3.V 

3.V 

re;:: 
rep 
rep 
rep 
rep 
rep 
rep 
::- e P 

rep 
rep 
rep 
rep 
rep 
re :c 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 

.J. V 

a.·: 
av 
av 

av 
av 
,l '.f 

av 

3.V 

re □ 

rep 

.J. • ., 

rep 

rec 
r e ;:: 
rep 
re i:; 
re i: 

- G Ci G 1 mg i 

2. 
1 

z 
2. 

2. 

J 

J 

3 

3 

.J 

0 : <i2 m-.:i : 
0 .'3 .3 3 mg : 

C: nremium 
i·~ 1 ·.: k e i 
Zinc 

Cobalt 
•.:ci;:per 
Cd 2. 2. 3 
·:o 2. 2 J. 

Lead 
Chromium 
Hickel 
Zinc 
,: :: 2. 6 7 

Cob a.it 
·:opp er 
Cd 228 
Co 2. 3 i 
Le .1 d 
Chromium 
Hickei 
Zinc 
Cr Z 6-; 
Ccbalt 
Co;,per 
Cd 2. 2. 3 

.... Cc 

4 7 2 2 
7 '.l 6 ~ 5 

2 9 0 D74 

2.3~ 72.G 

l 2 5 i 2 C 6 
2. 5 2. 0 2. 7 

1667 9ZC 

5 1 G 2. 2. i 
1::.:. 770 

• e 

Fe 
J • e 

253 
Z::C 
;; 5 8 

\...:.rcreium 
;• j l C K e i. 

Z 1 n . .: 
• e .,; ::, .:J 

Cot a i t 
Cr 

C. •; p c e r 

.:. 

em 
e:n 

em 
em 
em 
em 
em 

em 
em 
em 
em 
em 
em 
em 
em 

em 
em 

em 
em 
em 
em 
em 
em 
em 
em 
em 

em 
am 

em 

c :::nc 
.:: :in c 
:. 0 n C 

C O :-1 .: 
C: C r. :~ 
C:l -l:. 

CC n . .: 

s d 
sd 
s d 

sd 
sd 

sd 
sd 
sd 
sd 
sd 
sd 

s ::i 

Q (j 

C: C: Ct 

. 000 
2. '.' " 

.:. 2 4 <i 

c.:,:i.c. ! . 0 CC: 
con~ l . 0 V ·J 

43 ccnc . OQ 
:; z . c.onc. . 000 

2. 9 8 . ;. CO n~ ~ . 0 0 Q 

2 9 5 . 3 =. one .:. . 0 0 0 
12.1 ?. S cone ~ . 000 

2::0.2 ccnc 1 . 0Q>J 
16 70 . 1 cone . 00 0 

cone 
c ::; nc 

i ii . ii :::enc e:, .. -. 
2 ~· 0.0 cone .:. . 000 
2.7 .S. ~ cone .OQQ 

i2 Y0 . 3 :::enc .000 
2. 5 () . ij C C n C 1 C: r, ,-, 

. 000 
505 C: c c nc 

6 . C ·~Du ·i-.c·: 
ri . i..:.5 7 %c·: 

2: . C 2 7 2 c;o::: ·: 
5 2.704 ".'oCV 

. 2 CO n ·.: 
! 0 -:: 
! Q 0 

- '...: m; .' 
2 5 : m::J , 

J .:. 5 mg : C: 

0 

0 

:.J 

... ,- <.J r:,,::: : 

- - m; , 
:n.::: i 

,:i 4 e 
5 . 2. .s 
2.J5 

J . 3 7 
2 C 7 
1 . 3 8 
0 ' I 

00 

ccnc 

con::: 
c.onc. 
cone 

CC n C. 

cenc 

l ,j 0 

000 
. 000 
. 0 Q C: 

GOQ 

. 0 0 ~· 

. Q ·JO 

7 



H2639-27
Lead
Ch r omiurn 
Nickel 
Zinc 
r e _2 5 C 
Co b a i t 
Cr_2t7 
C d_ 2 2 3 
Copper 
Co_2'3 1

K2 c, 3 y - 2 C

rep 2 Zinc cone 0 . .1 1 4 mg .' 1
re? i-i 1 c ic a i c c n c 0 2 1 0 mq 1
ran C 0 c a 1 r cone 0.525 mq / i
re? ■e_25C c c nc 2 s2 . 3 1 mq 1
re? 2 Cd„2 2 3 c c nc 0.0:2 m 5 1
rep 2 Cr_2& 7 c c nc 0.255 mq 1
rep 2 Co_22 i cone 0.55. mq / 1
rep

■? Copper c c n c ■2 . 1 1 2 ma / 1
rep 3 Lead cone - 0 . 1 0 mq /■ 1
rep 5 Ch r ojni um c c nc 0 .. 2 5 5 mq / 1
rep 2 Nickel cone 0.226 mg / 1
rep 3 Zinc ccnc 0.57c mq / 1
rep 2 Fe_253 ccnc 2 4 0. .2 mg / 1
rep *5 C 0 b a 1 t ccnc 0 . 5 5 1 mq ! I
rep 3 Cr_237 cone 0.23' mg i 1
rep 3 Cd _223 cone 0 .004 mq / 1
rep 3 Copper c one 0 . 1 0 3 mg / 1
re? Co _231 c one 0.5.3 mo / 1

a V 0.05 mq/1 sd 0 . 05 1 Tbev
a V C . 2 .3 2 mg i s a 0.0 424 5b c V
a V 0 .317 mq/1 sd 0.0 0 31 5icv ■
a V 0 .556 mg/i sd 0.0137 %qv
a V 233.5 0 mq,' i sd 5 . 3 2 6 5b c V
a V 0 .535 mg/i sc 0 . 0 171 5ocv
a V X" 0 .254 mq/1 S3 0.0065 %c V
a V 0 .005 mg/i sd 0.0045 %cv
a V 0 .10 9 m q/ i sd 0.0051 %cv
a V 0 .532 mg/1 sd 0.0.i 5 2 % c V

rap i Lead cone - 0 . 2 1 ma.' 1
rep 1 Ch r omium cone 0 .256 mg 1
rep i i-ii ck e i e 0 ne 0.23 7 ma / i
rep 1 Zinc ccnc 0.621 mq / 1
rep 1 Fe_25C cone 230.55 mq / 1
rep i Cobalt cone 0.522 mg; 1
rep 1 Cr_2si 7 ccnc 0 . 3 1 6 ma! 1
rep 1 Cd_223 cone 0.006 mg i 1
re? i Copper ccnc 0 . 1 22 mg / 1
rep 1 Co_23 1 ccnc 0 5 3 0 me /• 1
rep 2 Lead c one -0.4- mq 1
rep 2 Ch r omium cone 2.302 mg , 1
rep 2 i'• 1 c k 6 i cone 0 2 6 7 me / 1
rep 2 Zinc ccnc 0.6:0 me /■ 1
rep 2 Fe_25C cone 275.65 mq : 1
rep 2 Cobai t ccnc 0.534 mg 1
rep 2 C r _2 6 7 ccnc 0 . 2 1 2 mq / 1
rep 2 Cd._ 2 2 3 ccnc - 0 . 0 0 1 mq / 1
rep 2 Copper ccnc 0 . i 1 7 mq / 1
rap 2 C 0 _ 2 2 i ccnc 0 . 5 7 1 me / 1
rep 2 Lead cone - 0 . 1 3 mq / i
r a q 3 Ch r cmium ccnc 0.23 7 mg . 1
rep 3 Nickel ccnc 0 32 2 mq / i
rap 2 Z me zone 0 . 6 3 6 mq / 1
rep Ffe_253 c one 2 0 1 ..3 0 mq .
rep 2 Coba 1 r c ■; n 2 0 3 5 0 mg / i
rep Cr_26 7 ccnc 0 2 1 2 me / i
r a 0 Cd_ 2 2 3 ccnc 0.003 mq. I
r a 3 2 Copper ccnc 0 1 1 0 mq ; i

1 7 2 . V 2 
1 5 . 0 2

2 . 5o
2 . i <5 
2.23
3 . 2 1 
2 . 2 1

<iy . 53 
4.64, 
2.61

window c d a c

w 1 n d 0 4.’ a d a a

window.’ a d q a

Vi.3.S.39-2.7 
Lea.d 
Chrom:um 
Ni c:Ce i 
z : "!"l C: 

fe 25C 
Ccbalt 

Cd 

Copper 
C o 2.·3 i 

i .. T 2:.:, 3 1/ - Z C 

r e i:: 
r e~ 
r e c 
r e ;: 
rep 
re;: 
rep 
r e p 
rep 
r e ;: 
rep 
r e ;: 
rep 
rep 
rep 
rep 
rep 
r e ;, 

.av 

av 

.3. V 

av 

av 

a 'J 

a., 
av 
av 

av 

rep 
rep 
rep 
rep 
rep 
reo 
rep 
rep 
rep 
rep 
rep 
r ep 
r ep 
r e p 

rep 
rep 

r e p 
rec 
re? 
rep 

r e 'J 

L. 

:.. 

2 

-
2 

-
~ 

3 
..; 

3 

-
2 

J 

3 
3 

2 

- •.J 

0 
Q 

C 
23C 

x 

~ 

~ 

2 

2. 

i. 

z 

J 

.3 

0 

·J 
0 
,J 

0 

i. l n c 
i· ! 1 C ic ~ i 

C G Ca ; 
~ 

r e 2 ~ C 
,: d " ~ 3 

C r 2 :;, 7 
.. 

" i - ·~ ~ 

..:cpper 
Le a.C 
Chromi um 
:•i l :: ic e . 
z l nc: 

. e "5 .3 
C.oi:a i t 

Cr L. ~ 7 

Cd 2 2 tl 
Coppe r 
Cc 2 3 l 

0 5 mq i i 
L. .j L. mg : i 
., i mq I i -.; 

5 96 mg i . 
50 It.::j / i 

535 mg i l. 
2;;4 mq .' i 
00 1/ mg i 

i 0 9 mq : i 
5 3 L. mg 

Lead 
Chromium 
i·~ i c: ic e l 
Zin~ 
Fe ZSC 
Cobalt 
Cr 267 
• - i. 2 3 

Copper 
Cc :?. 3 t 

Lead 
Chrc:n1u m 
i•i l C: ic e i 

Zin-.: 
Fe 25C 
Cobe.lt 
::. r 2 ~ 7 
Cd 2. 2 Cs 

CC 2.: J. 

L e :i. ci 

C.:ircm1:.::m 
Vi1.::.icei 
Z l n-.: 
r ., ~ :; o 
Ccbz.:~ 

,.::. on::. 

CC r::: 
c. on-: 

co ne 
C: C n C: 

co ne 
ccnc 
:::.o:1c: 

CC n C 

CC :'1.C 

CC n C. 

cone 
cone 
c ':l nc 
cone 

c. c nc 
cc-:t:::. 
cone 
ccnc 
cone 
cone. 
cone 
cone 
ce;nc: 

c:::nc 
cone 

CO nc: 

ecnc: 
cone 
:::.e nc 
c:cnc: 

::: ::: r.:::. 
CC nc: 

CC :1,:: 

:::. :c n:: 
::. on c: 
co ne 
c: ·: n : 

sd 

sd 

sd 

sd 
sd 

SC 
sd 

sd 

sd 

sd 

C 

0 . 

2 'i 1/ 

5 5 • 
l. .l J 

0 .. 2 5 'i 
C, . J 2 () 
0 5 ~ C:. 

2. 4 0 . . .3 
0 . 5 5 l 

O .:Hl4 
C: . .:. 0 3 
U . 5.:. .3 

mg : 
mo : • 

rr. o : 
:n; : 
mq : 

me i 
mo : l 

:ug i 
no i l 
:ug i 
T:\Q i i 

m~ I i 
T:\O .' :i 

m; 
mq i i 
=ng i i 
mq : i 

O . O'i1 'it::.v 17.':; .}· 2 
0 . 0424 ¾cv l5 . 0J 
O . u-JCi -itc:v - 2 . 5c 

C, 

0 . 0065 
O.J045 

(; . 0051 %-.::.v 

:?, 9 6 
2 C 7 

m:; .' 
ma : l 

mo i 
2 CO . Y:: mq i l 

0 . 5 '.l 2 mg : i 
0 . .J J. c:, me / l 
0 . (j C, .:i 

•J . 1: J 
0 5;30 

r.i.q/i 

m;i 
-v 4. mq .' 

w . JC,2. Itlg, · 

me : 

,. 5 .:i 4 :ng i 

·J 2 l ~ :nq : i 
- 0 J •:,~ :n:;i i . 

,j L:7 !!'.cl / 

0 . 5 i l :n:;: i 
-•J . 1c req / 

C 

mg . 

mq I 

53·.:: :n~ : 
.:: 1 2 me: i 

: • 'J :r .. ~ ,' 

2 23 
3 . t. l 

w1;1dow ~dac 

w 1 r. ::: o ~.- e d o .? 



3 ? - 2 3 
Lead
Ch r om:um 
H 1 c k a i 
Zinc 
fe _2 5C 
C o b a i i 
Cr _2i 7 
Cd_ 223 
Copper 
2 o 2 2 1

i'i 2 i 2 y - 2 y

H3 d 3 ?- 2 9
Ch r cmium 
Lead 
Lino 
I'i i c k e i 
C o b a i r 
7 s_ 2 5 3 
Cd„222 
Cr_2 a 7 
Co .2 2 i 
C o Q a e r

H2 2 2 9-20

a V 
a V
■i V

a V 
a V 
a V
a V
a V 
a V 
a V

rep
rep
rep
rep
rep
r ea
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

a V 
a V 
a V
a V 
a V 
a V 
a V 
a V 
a V 
a V

rep 
rep 
rap 
r ep 
rap

-0.27 
0,275 
0.292 
0 . i2a 

230

•x.a ! i 
lag / i 
IT. g / I 
mg / i

d 2 mai1 
0.535 mg/i

2 1 4 mg / i 
004 mg/i 
ii7 mg/I
573 mg/i

1
i
1
X
X

X

2 
2

2

2
2

2

3

5

j

2
3

Lead
Ch r omium 
hi i c k e i 
Z i no 
Fe_2S C 
C c b a i t 
Cr _2d 7 
Cd_223 
Copper 
C c _ 2 3 i 
Lead
Ch r omIum 
JM i 0 k 6 i 
Zinc 
i"e_25C 
Cabal t 
Cr _2d 7 
Cd_228 
Copper 
Co_ 23 1 
Ch r cmium 
Lead 
Zinc 
hi i c k e i 
C 0 b a i t 
f e_ 2 5 8 
Cd_22C 
Cr_2d 7 
Co 2 3 i 
Copper

0.230 mg/i 
-0.29 ^ ^
0
0
0

mg / i 
mg / i 
mg / I

23
-0

0
0
0

mg / i 
mg / i

did 
4d5 
8 7 V 
. 0 3 
0 0 1 
3 i o 
843 mq/i 
i i 7 mg i

iT.q / i 
mg / i

1 Lead 
i Ch r omium 
1 hi 1 c k a i 
: Zinc
1 fa 250

s c 
s d 
s d 
s d 
s d 
s d 
s d 
s d 
sd 
sd

0 , 1 2 3 
0.3077 
0 . 02Ci 
0 0 1 3i

0 . 3 7 i 
0 0 2 3 3 

0022 
0 0 4 5 
0 3 d t. 
305d

'.-c c V 
'.'ll c V 

c V 
% c V 
%cv 

C V 
■«l C V 
Vac V 
V»C V 
Vuc V

cone -0.34 mg i
cone 0 . 2 3 1 mg / i
cone 0.453 mg ; i
cone 0 . d i 2 mg / i
cone 276.26 mg / 1
cone 0.379 mg / i
cone 0 . 3 i 4 ma / i
cone -0 . 00 1 mg /■ i
c one 0 . i i 9 mg / X

cone 0.345 mg / i
c one -0 . i 3 mg / i
cone 0.299 mg / i
cone 0 , 4 7 i mg / i
cone 0 . d 2 7 mg i
e one 277.32 mg / i
cone 0.334 mg /■ i
cone 0 . 3 i i mg /' i
c one -0.003 mg / i
cone 0 . i i 3 mg / i
cone 0.323 mg / i
e c ne 0 . 2 d 1 mg i
cone -0.35 mg .■ i
cone 0.d07 mg /■ i
cone 0.472 mg / i
cone 0.373 mg / i
cone 239.57 mg /■ i
cone -0 .00 X mg I
cone 0.322 mg / i
cone 0 . 3 5 1 mg / i
cone 0 . 1 2 3 mg i

s d 
s d 
s d 
s d 
s d 
s a 
sd 
sd 
s d 
sd

0 . 3 1 3 9 
0.092 

3.00 9 9 
0.01Od 
0 0C5t, 

7 3 9 9
0,0002 
0 . 3 0 5 d 
3 . 0 i 5 0 
0 . 0 0 d 4

%c V 
Vac V 
Vi, c V 
VoC V 
Vdc V 
iic V 
•Vi c V 
V« c V 
7« c V 
Vii c V

cone 
zone 
c c n c 
erne 
e 0 ri c

1 m g / 1
0 . .3 ; ^ mg ; i 
0 27c ma/i
0 5 2 7 m g .• 1

7 2 ma ■ i

43 . 2 1 
2 . dO
V

2
0
4 
0

1 3 0 .
5
0 .

a . 
3 1 . 

1 . 
2 . 
0 . 
2 . 

5 1 . 
1 .

dO
1 7
2 1 
74 
7 0 
i 0 
d t 
98

'A'indow adga

vjindow edge

d d 
dO 
23 
d 4 
d 2 
3c 
75

1.79
5.47

i

• 

i.. e 3 d 
C.:1 r om l ,,;m 

i-J 1 c k e i 
Z1:1c 
re 25C 
C::)bait 
Cr 2 C:? 

C d t t .3 

Copper 
: :J 2. 3 1 

.:hrcn:.1um 
Lead 
: i r.c 
>i i ck el 

CO::l3.lt 

J. I/ 

.J ·: 

a V 

.3 I/ 

a, V 

av 

.3 \." 

av 

rep 
rep 
rep 
rep 
rep 
i.- e o 

r e p 

rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 

rep 

r e p 

rep 
rep 

3 'J 

,3,.V 

.:J. 'J 

a,, 

av 

rep 
re p 
r eq: 

- ·J 2 ; :n::i .' i 
C: 2. :i 5 :n:; : 

C: - 9 2 ll'. O : 

w .::. - .., :ng : 
2. 8 0 "' " ,.J ma I 1 

0 555 mg I 

0 .., l 4 mq i 
0 0 C· 4 :ng . 
a i 1 ; 1-r.o I l 
G 5 7 : m9 i l 

i.. e 3 d 

1 Chro;o.1 um 
1 Ni cice i 
i z in ,::. 
l F e 25 C 
i Coca ; t 

Cr ~ . 
-0 7 

Cc 2. 2. :3 
Ccpp er 

i Co 2. .3 l 

1 Lead 
2. Chr cm1 um 
2. i\l i eke i 
2. z l nc 
2 r e 25 C 
2. Caba l t 
2 Cr ~ . -'.) 7 
2. Cd 2. 2. 8 

.2 Ccpper 
2. Cc ~3 1 

3 Chrcm1 um 
.., Lead 
2 z i r.c 
3 Ni eke l 
~ Cob3 1 t 
3 f e 2. 5 8 
.., Cd 22 C 
3 .,: r 2. 5 i 
.., .., ~ 2 .3 1 

::: Coppe = 
0 2C ,J rr.q : . 
- 0 2. mg i i 
0 6 i t, mq / i 
G 4 .:i 5 mg . 
0 8 : , rr.q i l 

2. 3 ~ G 5 mg i l 

-0 ,) •J ! mq i 
C: ] ! .., mg i . 
0 84 J rr.q I i 
0 l ! 7 :ng : 

i.. e a d 

·C.:i r o m1 1..: !ti 

i ' .( I .:: k e l 
,., t :1 C 

r '= .?. w .'., 

c o ne 
ccnc 
cone 
cone 
c.onc 

~one: 
cone. 
con:: 

c. c nc 
C0!1C. 

c. c nc 
cone 

c.on ·: 
.:: o nc 
cone 
ccnc 

cone 
Cc; r: C 

cone 
C. C n C 

ccnc 
C. 0 n C 

cone. 
c: o nc. 
,:: on c: 

c one. 
:. o n:. 
:: ~ n:: 
c. : n ::. 
::. :: r: ·:: 

S C 

s d 

sd 
sd 
sd 
sd 
sd 
sd 
sd 

sC 

sd 
sd 

sd 
sd 
sd 
sd 

sd 

sd 
sd 

,.j [; 

4 74 
0 7 ,J 

0 . 0043 ¾cv 1 0 0 . iG 

- 0 . .3 'i 
I' 2. 3 • 

n-.q I l 

mg ! l 
0 4 5 2 It.Cl: i 

2 7 6 . 26 
0 .3 7 ~
Q . 3 i 4 

- 0 . QC,.:. 

a . 1 1 ~

o . 3 4 5 

m; i l 
ma i i 
mg i i 
m::i i l 

mgil 
mq / l 

;ng i :. 
- u . 1 L =.a / .i 

0 . 4 7 i mq i i 
C: 6 2. i mg: l 

2?7 32 :r.oil 
Q . :3 J 4 

0 . 2 i i 
-0 . GGJ 

Q . i l 0 

0 . 3 2 -~ 
0 . 2 6 J. 

tt.q i l 
m;;i 
nq f 1 
mgi 
r.l q ; 

- 0 . 3 :i mg :· l 
0 . 607 
0 . 4 7 2. 

G . C 7 2 

mq i l 
mg i l 
r:lQ i 1 
ra; i l 
mq i 1 
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:no · 
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H2639-30 
Lead
Ch i‘ omi um 
H i c k e i 
Z 1 nc 
Fe _2 = C 
Cobalt 
Cr_2i? 
Cd_2Z3 
Copper 
Co_ 2 2 i

H3d39-2i

res
rep
ra?
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

3 •/
a V 
a V

1
;
1
2
1
2

2
2

2

2
2
2
3

3
3

3
3

^ / . 7
•-# fc ^ ^ w <

C d _ 2 2 3 
Copper 
Co_ 2 3 i 
Lead
Ch r omi uni 
Hiok e i 
Zinc 
F e _2 5 C 
C o b a i t 
C r _2 i 7 
Cd_2 23 
Copper 
Cc_ 2 3 i 
Lead
Ch r omium
Nickel
Zinc
Fe_2oC
C o b a i t
Cr_2o7
Cc_223
Copper
Co 23 1

cone 
c c no 
0 0 nc 
cone 
^ ^
c one 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
c c nc 
cone 
cone 
cone 
c one 
cone 
cone 
cone 
cone 
cone 
cone

C 3 0 7 
C 0 3 2 
0 0 7 3 
0 . 3 i 0 

0 . 1 2 
■3 .275 
0 3 3 5 
G . 5 7 a 

205.24 
0 . i 0 2 
0.307 
0 . 0 0 . 
0 .037 
0 . 3 ? 2 
0.i7 

0.34? 
0 . 33C 
0.530 

2 7t . 72
0
0
G
0
0

5 " V
3 i <i 
00 2 
005 
043

ma i 
mp ,■ 1 
ma .• 1 
mg ! i 
ma i 
mg, i 
mq / i 
mg / i 
ma / 1 
mg / i 
ma i i 
mg / i 
mq / i 
mg /■ i 
ma / 1 
mg / i 
ma / i 
mg / i 
mq / 1 
ma /■ i 
ma / i 
mg / 1 
ma / i 
mg / i

voinccw edge

0.06 
0 . 3 1 3 
0 . 3 i 7

ma / i 
mg / i 
mg / I

sd 
sd 
5 a

0 . i 44 
0 .0 3 70 
0.0340

%c V 
%c V 
■Vi c V

235.40 
1 . 3 i 

1 i . 0 0
a V 0.554 mg/■ sd 00250 %cv '4.52
a V 7 77.90 mq/i sd 6 , 3 3 3 % c V 2.43
a V 0 .592 mg/ i sd 0 . 0 1 2 i Vic V 2.04
a V > 0.3i0 mq/i sd 0.003 7 'Jicv 1 . i 9
a V 0 . 0 01 mg/i sd 0.0 0 05 V'iic V 3 3.31
a V 0.000 mq/i sd 0 . 0 0 4 2 % c V 4 . 7 i
a V 0.533 mg/i sd 0.0 2 33 V^c V 4 . i 2

rep i Lead c c n c 0.02 mq / i
rep 1 Ch r amium cone 0 .2,2 a mq / i
rep 1 N1 c k e i c one f 0.229 mg / i
rep i Zinc cone 0.494 mq / i
rep F 6 _2 5 0 cone 2.3.11 mq / i
rep i Cobait c c ne 0.339 mo /■ 1
rep i Cr _2a 7 c 0 n z 0 . 2 5 i ma / i
rep C d_ 2 2 3 cone -0.003 mg / i
r ep

■!. Capper cone u 0C5 mq / i
rep 1 Cc_23 i cone 0 3 20 mg .■ i
rep 2 Ch r omium cone 0 . 2 2 1 mo / i
rep 2 Lead c c nc -0 . 1 2 mg / i
rep 7 Zinc cone 0.400 m a / i
re? 2 i'i i c k e i cone 0.247 ma
rep 2 C 0 b a i t e c ne 0 3.4 me ; :
rep 2 Fe_ 253 cone 2 1 9 . j 7 mq 1
rep 7 Cd_220 cone 0 0 -3 2 mq / i
rep 2 Cr_ 2c 7 e c n e 0.253 ma / i
rep 2 Co_,2: . c one 0 . 3 2 1 mo / i
rep 2 Copper cone 0 0 3 5 m a / i
rap 2 L e .a d cone 0 0 0 ma / i
rap 2 '•3 h r 0 .n 1 u m c c n 0 0 2 0 9 ma / 1
rep 2 i'.' i c k e i e 0 n e 0. 0-7-r-■'’lea / .

V7indo’/>/ edge

V/ : n d o w a d a a

• 
:ead 
ChL· omium 

hiicicei 
Zin~ 
Fe 250 
Cobalt 
Cr 267 
Cd 2. 2. 3 
Copper 
Co 2. .3 i 

re:: 
rep 
re;;, 

re i; 
re;:; 
rep 
rep 
rep 
rep 
:: e P 

rep 
rec 
re;:: 
rep 
re? 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
re;:: 
:: e P 

a '✓ 

3. V 

av 

av 

av 

av 

.3. V 

a V 

rep 
rec 
rep 
rep 
re i: 
::eo 
rep 
::ep 
rep 
:: e P 

rep 
~- e P 

rep 

r e ? 

:: e P 

re? 
:: e P 
:: e P 
rep 
~~p 

2 

2. 
2 

2. 

3 

3 

3 
J 

3 

2. 2. 8 

C. c µper 
Co ; ., ' 

w w • 

Le .J. d 

Chr~mium 
i·i i .: ic e i 
z~nc 
•· e 2 5 C 

I..., 0 C.:::..:. t 

C.r 26 7 

' - 2. 2. 3 

Cc pp er 
Cc 2. 3 1 

L e .J. d 

Chromium 
i'licicel 
Zinc 

r e z :.i e 
Cob a.it 
Cr 2 c. 7 

2. l 3 

Ccpper 
Co :?. .J 1 

0 06 

Q .3 l -; 

ma .' i 
:ng i 1 

mq ii 
0 5 5 4 mg i ; 

277 90 mq/i 
C 5 i'· 2. mg i i 

)er 0 3 l 0 mq I i 

l 
1 

2 

2. 

2. 

Ci O O 1 mg / i 
0 QCc mqil 
0 5.5.:i mgil 

Lead 
Chromium 
i•~ l C ic e i 
Zinc 
re 2:50 

Cob i. 1 t 
Cr 2. • ; 

Cd 2?. J 
C e; p p e r 

•= C 2 3 i 
Cr.romiJJm 
Le z. d 

Zin:::: 
;•[ 1 :::: k e i 

C= ::.J.lt 
F e 2. 5 J 
,,:,j 228 
1.::. r 2..;, i 
C o :?. : ... 

·: ,J :o o e r 

Le:, ·" d 
,: :i :: c:n1 :Jm 

:::: :; n:: 
CC n ·: 
: .:: nc 
,::c nc 
:::er. .: 
CC!lC 

:::: C n:::: 
:::: -:in;:: 

cone 
CO n:::: 
CO n:::: 
ccnc 
co n e 
c::::nc 
cone: 
cone 
c o ne 
cone 
:::on::: 
:::enc 
,: one 
cone 
cone 
C ·:; nc. 

ccnc 
con::: 
:::one 
cone 
CO n C 

cc n:::: 
c o n: 
:::: 0 !1:::: 

ccnc 
CO nc. 
:: o nc 
C. C n ::.. 

co ne 

,:: e; r.:: 

s d 

s ::i 

sd 

sd 

sd 

sd 

sd 

s ::i 

sd 

sd 

ma : 

:n; .. 
,j ... , ..., rr..~ : .... 

0 . ~ 2 ma : 

w _; ' :, :ng ' 
Q ~;5 mq.i 

C: . ~ ( ~ :ng : 
2.t:5 . 2.4 m~ / : 

C: . S 'J 2. m.c / l 
0 . .: 0: re.a i i 
CJ C:~. m; i . 
v . 0 C 7 mq ,' i 

mg.' 1 

r:i.a ii 
0 . 349 mg/1 
0 . .3ZC o.a i i 
0 550 mg : i 

.?.ie: . 72 ma i : 
C: . 5 --=f :ua i l 
Q . .3 i 4 ma / i 
0 . 0 0 ~ me .r l 
0 . Ci::: :ncr : i 
0 . S<-i ~ m; i l 

C . 1 4·4 
C: . 0370 
0 . 0 J c.j 1J 

·J.0 037 %c.v 

\J . CGC:5 •/ocv 
O.Cu<-i.? %ci: 
Q . 0 2 3 J 0/vc •; 

0 . 02 m::r/ 1 
G . k 1. 0. :n:::; : 1 
0 . 2 2 ii mo i i 

mq: i 

2 5 :.. rr .. :J ., 

G 0 8 :ng .' 

mq : i 
:ug .' ; 

mo , • 

- ..1 : 2 mg i 
0.-i::!0 rn:,:i 
C: . 2 'i ;, :n:: ?:. 

2. .:. ~, . .., ) mq : 
•) 0 -J.?. ID:l I 

0 . t 5 .s :n ;;: : 
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2 3 5 . 4 il 
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2 . 46 
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i . l ii 
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rep 
: ep 
rep 
r s p 
rep

i e _2 2 3
C o b 3.1
Cr _2i7 
Cb_223 
Copper

cone
cone
cone
cone
cone

2 1 C . 0 ^ 
0 2 1 : 
0.257 
0 . 0 0 <i 
0 .035

ma ■ i 
ap i 
aq i 
inp I 
rap i

rep 3 Co_ 2 3 i c 0 n 2 0 3 3 2 me / i
H 3 i 3 ■? - 2 1,

L e 0 d a V -0.00 ma/i s □ 0 . i *3 3 ^kc.v 2439.2
Ch r om1 urn a V 0 . 2i7 mg/ i sd 0.0 066 % 0 V 3.02
H i c k e I a V —t-9-S-mc / i c. 5 d 0.0 3 5 7 »*cv 45 . i 6
Zinc a / 0 . <i ? 5 mg /• i s c 0 . 015 3 %ov 3.20
re _2 5 3 a V 2 i 5 . 4 5 m g i s d 3 . 6 7 9 ‘n a v i . 7 :
Cobalt a V 0.332 mg/i s d 0 . 0 i 5 7 Va c V 4.74
Cr_237 a V 0.255 mq/i s d 0.00 36 =/i a i . 3 9
Cd_ 2 23 a V -0 . 00 i mg/i s d 0.0 06 2 % c V ? 9 5 . 7 6
Copper a V 0 .0 C 5 mq; i s d 0.0 004 ‘nc'J 0 . 4 i
Co. 23 I. a V 0.324 mg/i sc 0.006 7 »ncv 2.03

H3c35-32 rep 1 Lead ccnc -0.05 mq / i
rep i Chr omium cone 0.457 mg / :
rep 1 H i c k e i cone 0 . 4 V y m q / i
rep i Zinc cone 0.340 mg / i
rep i Fe.253 cone 3 : 2 . 7 1 mq / i
rep i Cobalt cone 0 . 4 •? 6 mg / i
rap i Cr_2<i7 ccnc 0.443 mq i i
rep i Cd_223 cone 0.007 mg / i
rep i Copper cone 0 . i 6 3 ma / i
rep i Co_23i cone 0.470 mg i i
rep 2 Lead cone 0.04 mg / i
rep 2 Chromium cone 0.430 mg / I
rap 2 ii i c k e i ccnc 0 . 50 i ma / i
rep 2 Zinc ccnc 0 . 3 i2 mg / I
rep 2 Fe_25C cone 3 C I . i 6 ma •' i
rep 2 C c c a i t cone 0.497 mg / i
rep 2 C r _2 d 7 cone 0 . 4 2 1 ma / i
rep 2 Cd_22 3 cone 0.002 mg / I
rep 2 Copper cone 0.177 ma / i
rep 2 Ca_23i cone 0.503 ma / i
rep 3 Lead cone - 0 . i 2 mq i
rep 3 Chromium ccnc 0.40? mgi
rep 3 NI c k e i cone 0.434 ma /■ i
rep 3 Zinc ccnc 0.323 mg / i
rep 3 F e _2 5 3 ccnc 304.34 mai
rep 3 Cobalt ccnc 0.43? mg / i
rep 3 Cr_2o7 cone 0 4 4 2 m a /' i
rap 3 C d_ 2 2 3 ccnc 0,0:0 mg / i
rep 3 Copper cone 0 : 7 0 ma / i
rep 3 Co„23i cone 0 4 5 4 mg ; i

;'i0.i3 7-3 2
Lead a V - 0 . 0 4 mg; i sc 0 . C 7 5 -Ac V : 7 7 . 06

__ Ch r omium a V 0.432 mg/1 s d 0 . 0 2 4 0 ’'t* a V 5 3 7
i'i 1 c k e 1 a V 0.4 9-5 mq/i s d 0 . 0 0 V : ‘V« c V i . 33
Z :nc a V 0.327 mg/i s d 0.0: 33 %cv i . 6 6
fe_253 a V 30607 mq/i s d 5 9 6 5 % c V ..95
C 0 b a i t a V 0 4 •? 4 mg / i s d 0 . 0 0 4 4 'Voev 0 . V 0
Cr _2& 7 a V 0.4 3 7 m a i s d 0.0: ■3 3 ”A a V 3 1 5
Cc_2 2 3 a V 3 . 0 0 .i m c / i s d 0 0 0 4 2 ; V 6 5.6:
Copper a V 0 1 7 2 .-n q / i s d 0 0 0 4 ? % c V 2 3 7
Co.,. 2 3 i a V 0 4 7 j mg i s d 0 0 2 3 : r. v 5 2 3

L e 3. d 
Cnr:;mium 
i•! i ck el 

Zinc 
i:'e Z5il 

C.:>bai t 

2 6 7 
Cd 
Copper 
Cc 23J. 

Chrcm1um 
i! 1ckei 

l.. 1 nc 
re 2.SC 
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: e p 

~ e P 
rep 
re~ 
r e p 
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av 
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a•: 
av 

a V 

a. V 
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rep 
rep 
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:: e p 
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:: e P 
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3. ·J 
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3. ., 

3. 'I 

r e 2 :i 8 
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Cop;:: er 
Co 231 

-0 ·J O tr.O ii 
G 2i7 mgi 

c c nc 
::. ~ n::. 
.: c n c 

c o n::. 

:1 i 7 J - me i i. C. ,-=Yj 
C: 'i 1/ 5 

2 l 5 . 'i 5 
G . 3 .; i. 
0 . 255 

mg i i 

mq:l 
mg i l 
?r.q I 

mg i 
r:i.q: l 
mg/ i. 

- Ci . Ci (j ~ 

0 . 0 e ;; 
0 324 

l 

J. 

2. 

2 

2 

Ch:::omium 
i'i i ck e l 

Zinc 

re 250 

Cr 267 
Cd 228 
Copper 
C o 2 3 i. 

Lead 

Ch:::omium 
i-.ilcicei 
Z..I:lC 

Fe 25 C 
Cci:al t 
Cr 26? 
Cd :i:2.3 

Cop;;: er 

Le3.c 

c:, r om i um 

Zinc 

r e 25C 
Coi::a:.t 

Cc 223 
•:opp e::: 
Co 23 1 

4 J l 
mq : l 
mg , 

·J 4,:, 5 rr: q :' l 

C B 2 i :t..g i :. 

2 •j 6 0 : mq l i 
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cone 
cone 
c on~ 
::.on e 

cone 
cone 
cone 
CC I'lC 

cone 
cone. 
con e 

ccnc 
c on e 
cone 
c or. c 

c one 
ccnc 
cone 

c c nc 
co n e 

CC-:\C. 

C O r..::. 
cc nc 

C O n ·::. 

sd 

sd 

sd 

sd 
sd 

sd 
s '.i 

sd 

sd 
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sC 

s C 
s::: 
sd 

sd 

sd 

s d 

s :i 

s ::: 

.. t ~ .:: ., mo : 
+:: J-i: :n; : 

0 0 C· 4 m~ · 
0 . 0 C 5 no : 

G . C:G.S6 .1/oC"J 

G . Ci 1 5 .'.i 

G . Qi. 5 7 
0 . 003 6 
C: C: G ~ 2. 
O . CiO•J<l 
C . 00 ~ 7 

'lo C •: 

-0 . 05 mq f l 
0 4 5 7 mg i l 
0 4;;- 5- mq!i 

" !3 4 C: me; , :. 
2 .!. 2 ( l mq f i 

0 . 4 ? ;, mg, l 

v 4 4 D ma; l 

0 . 0 0 7 

0 i::, C 
lj ~ i Q 

0 . 430 
G . 5 0 i 

C: . 'i ? 7 

:ng i 

mq / _ 

mg i l 
ma i l 
m; i 
mo 1 

mo : l 
mg ·' 

0 . 42i mq,l 
0 . C: Q:?. mg I 
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0 . 5 0:: m:: ! :. 
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:ng .· 
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s tinderd rep
r e c
re?
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

I
i

1

i
1
2

2
2
2
2
3
3

3
3
3
?

3
3

t inda r d

Ch r omi uni

Z 1 n =

Copper

Ch r cini un>
i-i i c k e i

Copper

W i c k e i

4 5.7 c c n c 1 . 0 0
7 7.2 c c nc 1.000

3 0 2.1 cone ; 0 0 0
2 73.3 cone 1 . 0 0 0

iO.O.y cone 1.000
2 7 4.7 cone 1.000

1 7 5 0 1 cone 1 0 0 0
5 0 0 4 cone 1.00 0
1 5 2 . 5 cone 1.000

5 ? . 1 cone 1.00
C3 . 5 c one 1.000

3 1 ? . 7 cone 1.000
3x1.1 c one 1 .000

1237.5 cone 1.000
2 6 5.0 cone 1 .000

1753.0 c one 1.000
5 2 9.5 cone i . 0 0 0
1 5 7 . 4 cone 1.000
32.9 cone 1.00
7 7.6 cone 1.000

306.2 cone 1 0 0 0
30 5.6 cone 1.00 0

1299.6 cone 1.00 0
234.6 cone 1 . 0 0 0

1755.2 cone 1.00 0
5 3 1,7 c one 1.000
153.5 cone 1.000

C'i

Lead a y 52.57 s d 6.3 7 2 % c V 1 2 . 70 cone 1 .00
Ch r oitti um a V 77.45? s d 3.5 3 03 V«c%' 4.44 c one 1 .000
H 1 c k 9 i a V 309.530 ^0 sd 9.0 6 9 5 % c V 2.93 cone 1 .000
Zinc a V 303.001 s d 3 . 4 1 5 4 %cy 2 . iO cone 1.000
Cr_237 a V 1293.323 s d 21.3223 %cv 1.35 cone 1.000
C p b a 1 r a V 233.117 s d 3.3 73 4 ’acv 2.12 cone 1 . 0 0 0
Copper a V 1754.356 s d 4.0729 %cv 0.23 ccnc 1.000
Cd_2 20 a V 520.323 s c 1 7.5 424 »/icv 3.37 cone 1.000
Co _2 3 1 a V 155.150 s d 3.7322 %cv 2 . 4 1 ccnc 1.000

:and a r d rep l' 1 e_ 2 5 3 em 40523.7 cone 100 . 0 0
rep 2 Fe .2 5 2 em 41920.6 ccnc 100 . 0 0
rep 3 Fe_253 em 4 1 4 6 7 , 2 ccnc i0 0 0 0

r a nd a r a
"e _2 5 2 a V 41325.50 s d 737.496 %cv 1 . 72 cone 1 0 0 . 0 0

rep 1 Lead c c nc -0.03 Its/ i
rep 1 Ch r oicl um cone -0.013 niq . i
rep 1 H1 c k e 1 cone - 0 . 01: mg/ i
rep 1 Zinc ccnc -0.003 no/i
rep 1 Fe_253 cone 0.04 mg/i
rep 1 Cobalt cone -0.004 mq/1
rep 1 Cr_237 cone 0 . 0 0 2 mg .■ i
rap 1 Cd_222 - one 0 . 0 0 4 mq/ 1
rep 1 Copper ccnc 0 . 0 01 mg / i
rep 1 Co_,23i ccnc 0.017 mq.1
rap 2 Lead cone - 0 . 1 3 mg 1 w: n a c VI edge
rep 2 C h r 0 m 1 u IT. cone 0 0 0 2 mq/ 1
r e D 2 H 1 c k e . cone 0,002 mg/i
rep 2 Zinc ccnc 0 , 0 0 2 mq ■■ i
rap 2 3 e _ 2 5 0 cone 0.06 me..
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i-i i Ck~ l 
Z i nc 
C.r 
Ccb,l.i t 

C o pper 
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av 
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Co 2 ~- ' 
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Chromium 
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Cr l~ 7 
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Copper 
Cd 2. Z C 
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Chrcmi"t;m 
i; i ck e .i 

Zinc 
Cr 2 6 7 
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Copper 
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,J 0 

0:: 

. [: C: 0 

. 000 
5 9 C C!1. C 1 (;(: 

C3 5 ccnc 1 00·J 
~11/ . 7 cone . OC:Q 
Jl ... . l. ::enc .000 

i2.a) . 5 CC;1C QQQ 
203.Q co ne J. .000 
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i 755 . ll ,::one 
U C: 0 
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J . 5~06 ¼c~ c.i . c.ic.i ccnc 
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41960 . 6 cc nc 10 0 00 

- C: . C: 5 
- " 0 l ~ 

0 . j l ~ 

- ,j QC:: 

C; . C: 4 

- V . Q U 'i 

U ·J 1 / 

m~ 
:no 

m; 
r.:10 

:n .;: 
:t,q 

m.:; 
r:.q 

m; 
rr.c 

I 

i 
: 

I i 

I 

.' 

I i 
.' 

i . 0 0 
l CJ CJ (: 

0UC 

C: C: 0 

. GO 0 

l . V U U 
C: r, r, 

1 . 0 0 V 

- (: . l : 

0 0 0 .:. 
1 , 0 G L. 

mg ; w : n d c ':/J e rj :; 1:: 

mo I 

:ng I 

:r.q . 
:n; 



Lead
Ch r omium 
M i c k e i 
Zinc 
Fe_25C 
C o b a i z 
Cr_2£ 7 
Cd_223 
Copper 
Co 23 i.

£/5 0 OFe

ICP£/ 5 0 OFe 
Lead
Ch r omium 

______ ^ke 1________

rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
re?

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

rep
rep
rep
rep
re?
rep
rep
rep
rap
rap
re?
rep
rep
rep
rep
rep
rep
rep
rep
r e 0
rep
rep
rep
rep
re?
rep
rep
rep
rep
rep

1 V
a V
a V

2
2

2
3
3
2
3
3
3

2
3
3

C r _ 2 3 7 cone -0.307 me i
Cd _2 2 0 : 0nc 0 . 0 0 3 me.' i
Copper cone 0 . 0 0 5 me / i
Co _2 3 i c 0 n -c 0 . 0 1 5 me / .
Lead cone - 0 . 0 3 mg / i
C h r 0 m I u m cone -0 . 0 3 Si mo ; i
i'i 1 c k e i cone 0 . 0 0 4 mg I
Zinc cone 0 . 0 0 4 mq / i
Fe_253 c c nc -c . 02 mg.' i
C 0 b a i t c c nc -0 . 00 4 mo i
Cr_26 7 cone 0 . 0 0 2 mg ■
Cd_228 cone -0 . 00 3 mg.' i
Copper cone 0 . 007 mg i
Co_23 i cone 0 , 0 0 9 mq / i

-0.08 
-0 . 0 i 6 
-0.002 

0 . 00 i 
0.03 

•0.005 
-0 . 00 i 
0.002 
0 . 0 0 ‘i 
0 . 0 i <i

mq / I 
mg / i 
mq / i 
mg / i 
mq / i 
mg / i 
mq / I 
mg / i 
mq / i 
mg / i

i
1

1
2

2

2
2
2

2
2
■>

3
3

Lead
Ch r cmium 
H i c k e i 
Zinc 
Fe_25C 
C 0 c a i t 
Cr _2 6 7 
Cd_ 2 2 0 
Copper 
Co_ 23 i 
Lead
Ch r omium 
i'i i c k e I 
Zinc 
Fe_25 C 
C o D a i t 
Cr _2 6 7 
C d_ 2 2 3 
Copper 
C o _ 2 3 1 
Lead
Ch r omium 
i-i i c k a i 
Zinc 
r e _2 3 S 
C 0 b a i t 
C r 2 3 7 
C d_ 2 2 S 
Copper 
Co 2 3 1

4.74 ma/:
: 5 ; .:i m p / i

_!_____■____________________ i_

sd 
s d 
s d 
sd 
s d 
s d 
s d 
s d 
s d 
s d

0.043 
0 . 0 i 7 0 
0.COCO 
0.0035 

0.045 
0 . 0 0 i 0 

0 05 0 
0 0 4 3 
003 2 
00 43

c c i:c 4.85 me / i
cone i . 5 3 7 mg / i
cone 1.385 mq / i
cone 1.532 mg / i
c c nc 478.84 mg/ i
cone 1 . 3 1 5 mg / i
cone i . 4 7 7 mg / i
cone i . 5 1 2 mg / i
cone i . 45 i mg / i
cone 1.373 mg / i
cone 4.84 mq / i
c c nc i . 554 mg / i
c c nc 1.434 mq / i
cc nc i . 523 mg / i
c one 473.48 mg / i
c c nc ..379 mgs i
cone i . 4 7 i mq / i
c c nc 1 .307 mg / i
c c nc 1.492 mg / i
cone i . 4 74 mg / i'
cone 4.50 mq / i
cone 1.523 mg / i
cone 1,433 mo / i
cone 1 . 5 7 .i mg .' i
cone 472.87 m g / i
zone 1 4 isi me / I
cone 1.474 mg ; i
c c nc 1.554 me / i
c c nc : .500 mg i

1 3 7 2 me ,• 1

window e d q 0

%cv 
% c V 
%c V 
%c V
%c V 
%cv 
%cv 
iScv 
%cv
%C V

53.24 
1 2 0 . 5 •? 
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2 i 
5 i C 
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3 0
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i 5
3 0
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Co 23i 

08 mq I 

G i 6 mg / 
002 mg / 
0 0 i mg/ 

03 mq i 
005 mg I 
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0 0 2. mg / 
•) 0 <j mq I 

0 i 4 mg i 
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cc nc 
cc nc 
:::enc 
cone 
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c enc 
cone 
ccnc 
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:::en c 
CC ;tC 

c~nc 
cc n c 
co ne 
cone 
cone 
ccnc 
ccnc 
ccnc: 
co n e 
ccnc 
con e 
cc nc 
cone 
C0 :1C. 

c::: nc 
co n -: 
c.: on~ 
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CC T\C 
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G 00 43 %c ·J 

4 . i3 6 ma i i 
i . 5 3 7 mg i • 
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J 7 :- mg , 
.'i /! :nq : i 
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Z I ni 
t a _2 5 a 
C -3 fa a i c 
Cr_2i7 
Cd_ 2 28 
Copper 
Cc_2 3i

a _ ? rii * w w w /

;-i3i3?-3 3 
Lead
Ch r omium 
i'i I c k e i 
Z 1 nc 
Fe_25C 
C 3 fa a i t 
Cr _2fc7 
Cd_ 22S 
Copper 
Co 2 3 i

Hw t 3 7 - 3 <4

a V 
31 V
a V 
a V 
a V 
a V 
a V

rap 
r e o 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

rep
rep
rep
rep
re?
rap
rep
rep
rep

.544 mg/I 
476 C7 mq/i 

i 307 mg/i 
i . 4 7 4 nq/i 
1,553 mg /' i 
i . 4 0 i m q /■ i 
i 413 mg/ i

1 Lead 
1 Ch r cmiurn 
1 ivi i c k e i
i Zinc 
1 Fe_25C 
i C 0 fa a i t 
1 Cr _2 6 7 
i Cd_223 
i Copper.
1 Co._ 2 3 i
2 Ch r omium 
2 Lead
2 Z 1 no 
2 H1 c k e I 
2 Coca i t 
2 Fe_253
2 Cd_22C 
2 Cr_267
2 Cc_23i
2 Copper
3 Lead
3 Chromium 
3 i'i i c k e i 
3 Z i no 
3 te_258
3 C o fa a i r
3 Cr_267
3 Cd_223
3 Copper 
3 Co_23i

-0.13 mq i 
0.460 mg/i 
0u^-4-6^-T5q / i 
0.775 mg/I

s d 0,0231 ",■» c V 1.32
sd 3 .005 %c v 0 . tO
sd 0.0757 h>cv 3.47
sd .1. ‘Aev C . 2 1
s d 0.047a % C V 3.0a
s d 0 . 0 2 0 5 Ac V 1.7?
s d 0.0537 “/• c V 3.30

cone -0 . 4 0 mq / i
c c n c 0 . 4 a 3 mg / 1
ccnc /. I’l 7 mq / i
cone 0 . 7 77 mg / I
ccnc 34C . 2 4 mq / i
cone 0 . 3 73 mg i
cone 0 . 44 7 mq / 1
cone 0 . 0 1 0 mg / i
cone 0 . i36 mq / 1
cone 0 . 3 2 2 mg / I
cone 0 . 48 7 mg / i
cone - 0 . 03 mg / i
cone 0 . 803 ma / 1
cone 0 . 6 i 7 mg 7 i
cone 0 . 862 mq / i
cone 345 . 74 mg / i
cone 0 . 004 mq / i
cone 0 . 443 mg /' I
ccnc 0 . 838 mq / i
ccnc 0 . 13 1 mg / i
cone 0 . 0 4 mq 7 i
cone 0 . 4 3 0 mq 7 i
cone ,rnr:T6 3 ifiTgl) i
cone 0 7 30 2 mg 7 i
ccnc 34 V . 78 mq / i
cone 0 . 35 7 mg 7 i
cone 0 . 455 mq / i
cone 0 . 0 03 mg 7 i
cone 0 . 1 47 mq 7 i
ccnc 0 . 3 7 4 mq 7 I

347
n

0 . 
0 . 
0 . 
0 .

1 
1 
1 
1 
1 
1 
1

9 2 
072 
4 5 0 
00 3 
145 
352

mq / i 
mg / i 
mq / i 
mg i I 
mq / I 
mg / i

Lead
Chr omium 
ii 1 o k e i 
Zinc 
Fe .258 
C o fa a i t 
C1_2 3 7 
Cd... 2 2 3 
Copper

s d 
s d 
sd 
s d 
sd 
s d 
s d 
s d 
sd 
s a

o o no 
cone 
o 0 nc 
cone 
o o no 
o 0 nc 
cone 
cone 
o 0 nc

3 3 1 
0 .

0 . 
0

ItsS

window odaa

window adqa

0 . 236 %cv 1 8 1 . 2 1
0.0174 %cv 3 ,, 72
0 . 2 576 %cv 5 6 . 1 4
0 . 0 i5i “Aev 1 , 7 0

■>

038 %cv 0 . 5 y
0 . 223 ^cv 2 ,. 5 a
0.0043 %cv 0 . 7 5
0.0 030 “r»cv 3 7 . 7 7
C . 0 1 3 0 'Ac V 8 . 7 6
0 . 0 3 7 7 “Aev 4 . 45

. 0 a mg / i
4 a 0 mg 7 1
5 2 7 ma 7 i
3 1 a mg 7 1

3 0 mq 7 i
5 3 7 mg 7 i
46 8 nc 7 i
0 0 4 mg 7 i
1 7 5 nc / ■

z l n-: ".. V s <j ..j mg I \ -~ SO ~· - 2. ] : 0,•o C. V ~ .'j - \DO 
C e 2 iJ ! 'J 4 , I., C ; :nq : i < 1VD ~ ,j ' ·J 0 5 .,,:,::. .... 0 ~ J ~s;: w .. 
- ·:; ba t a. 'J 3 i m:; I i ,S s ::i ::: -: = -. l:o C .. _. 5 'i -: 
~ . " \ - . 
- r 2 .:. 7 ..j 7 'i I i 

\ 
s -:i 0 ·.J ,,,,::: 'J 4i :.. .l 'I r:tq w ~ ~ \.. - : 

' ,., 2. 2.8 av 5 "5 !3 mg i sd C: 0 'i 7 ~ %::: ·1 ~ 0 ~ 
I t5'--f 

Co;:pe r l '/ 413 l mq i sd 0 0 2 ~ . ':Ge ·.: 7 i t')'j 
Cc 2. ) l z. V <j l 3 mg i i '( sd (J 05 _; 7 i).'11~ ·: :l JO °l'f-

i"i3 6 ~ 9 - .; J re;: L e J. d ::: 0 r.::: -0 'i 0 ma : i Wl r.do ,,'o/ ::: d a ~ 

rec: Chrcmi r..: !U ::: ::: :-1::: C: 4..,.:: :n:; : -
re ;:i h!. l c.i<: e i ~enc - ~ w : mq : i 

r ep i z l n::: CC !1 '.: - 7 7-,, m; : . 
rep i: e z -C ::: C n::: 2 <.j C Z4 ma : i 

rep C:::ba l t c. on::: lj 3 ~I~ mg : . 
rep l Cr 2 6 7 CO nc. 0 4 <.j -: mqi i 

::-ep l Cci 2 23 cone 0 0 l G mg i . 
rep Ccppe r cone G l 5 6 n:.q I i 

r -2 P : Cc 2.:: i cone. 0 :) 2. 2 mg i . 
rep z Chromi um cone 0 4 t! mo i i 

rep 2. Lead CO !1C - w G:l mg I ; 

rep z z l n::: cone " C0 w me i 

r e::i 2. i,i l eke i con-: C: 6 i 7 :n:;i i . 
rep 2 Ccba i t c. on::: " c~ 2 mo i i 

rep 2. . e 2.53 cone J'i5 7 4 m"' '=' i -
rep , Cd 22.C :::on::: 0 0 C <-i mo i ... . 
i: e P 2. Cr 2. .:; 7 cone 0 <-i 4 Cl mg i i 
rep z Co 22 i c.cnc 0 C2C mq : l 

rep 2 Copper cone. C: l - l m:; i . 
r e ? 3 Lea :i con::: 0 04 mq : i 

rei:: 3 Chromr i.;m con-: G 45 . m<; . 
rep 2 hi c. k e i ::: on c. ~~ - '"' - i w: nd O~'o/ :: d o e 

r I? P :: z l n-: cone. 0 3 C: 2. :ng . 
rep 3 r e z 5C ~enc .;4 C ma I 1 

rep :l Cob G i t cone C: 35 7 m~ i . 
re;: 3 Cr ' . ; ::: one 0 <.j 5 mo i i -C w 

rep :: Cd 2. 2. ll cone 0 0 0 Cs mg f . 
rep 3 Cop?er c. on::: 0 l <j -: ma : l 

r ep J C ,.:> 2. J i ccnc C: 8 ~· 4 mq ,' . 
:·i:l S :! 9 - 3 :: 

Lea.d J. ., -0 ! 3 mq . sd Q lJ6 :.~::: ... l [. ! 2 l 

Ch::cm1 um ?.. V 0 463 mg i i. sd " 0 l 7 <j ,,~ =. V J 7 2. 

i·l l :::k e . 3. 'I ~q I i b .lol y sd Q 2 w 'i 6 % C. ·.: w C l <j 

z l n c. av G 7 - 5 mg . sd - 0 l 5 l ",'ll ': •.: l 1/ U 

f e - w C a. 'J 34 9 2 mq .i. sd 2 ~· ~ C •Yu C •.: 0 5 'i 

C :,ba i t av C: J 7 2. mg i - s ci C: - 2. 2 w %c·.: 2. 5 Ci 

C r 2 6 7 1V iJ <j 5 ·J r:,.q l sd 0 004.3 "1~ C •; -J ~· 5 

Cd 2. 2. 8 av C 00 '.3 mg i ' sci C: 00 :l C: ":oC. 'I . / -
:c~p er ~ - V ,J l 45 r:,.q i i s :i C 0 l .; 0 •ti,;:,·.: C 'i ~ 

·= 0 2. 3 i a·: 0 J "5 2 mg : sd - C: . i / ;,:o C: V ..j <.j 5 

i·:.:. V W 1 -2 ..j rep L e a. d -~on:: -'.J Q w rr.a I 

re c l Chr cmi u::n c.cnc .:, ..:, ~ m~ : . 
re~ j·~ l C ic = l ::: 0 r. C. - - - -; ma i 
re p z l n c. C0:1': 0 .'j l -!, m;:i i -
::-e? r e --C -: o n::: -. ' .;, ~ l ~-= ma : 

r -= P Cab a i. t ::: ':) ;l :. ~ 
:, B 7 .,.,_ ...... ~ i 

rep - l 2 ':. .... ,.. ..... ~~ 6 2 r:ic i 
~ - ~ 

re;:: - -: 2.3 - J !1-:. (; C: ',J '1 :n ·- : :.. - -
r e ;: -~~;:;::: e r ~ V 

'.1 r, ',; ; " . n..:: I 



H3i3?-34
1. e a d
(-h r cmi um
H i c k e i

Copper

H3s3y-3=

re?
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a y 
a V

i,

1

■>

2

3

3
3
3
2
3
3
3
3

Lead
Ch r on:urn 
iC 1 c k e i 
Zinc 
Fe _2 5 C 
C 0 b a i r 
Cr _2c 7 
Cd_225 
Copper 
Cc_ 2 3 i 
Lead
Chr omiurn 
Hic k e i 
Zinc 
r e _2 5 C 
C o b a I t 
Cr _2d 7 
Cd_223 
Copper 
Co 2 3 i

cone 
cone 
c c no 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
c one 
cone 
cone 
e one 
cone

-0,4/
■3 5 2 7
0 4 ■
0 3:4

3*15 ii 
0 5 33
y

G
0
G

4 74 
G04 
: 0 ?
5 7 7 

-0 . 2 i 
0 . <i i 4 
0.520 
0.790

34 i i 4 
G . 5 4 3 
0.453 

-0.000 
0 . i 7 7 
G . 5a ?

la? / i 
n? / 1 
na / i 
ma •■■ 1 
mo /■ i 
me /■ I 
mq / i 
mg / : 
me / i 
mg 1 
mq / i 
mg / 1 
mg / i 
mg I 
mq / i 
mg /■ i 
mq / i 
mg / i 
mq / i 
mg / i

: n d 0 vj edge

-0.27 mq/i 
0.467 mg/i 
0.515 mq/i 
0 . 3 G '7 mg / i 

340.29 mq/i 
0.571 mg/i 

V 0. 4o 5 mq/i 
0.002 mg/i 
0.174 mq/i 
0.570 mg/1

s d 
sd 
s d 
s d 
s d 
s d 
s d 
s d
S 3
sd

0.205 
0.0563 
0.0157 
0.0100 

S . 5 V 4 
0.024: 
0 . 0 1 Q y 
0.0043 
0.0043 
0.0065

rep i Lead cone 0.12 mq / i
rep 1 Ch r omiurn cone 0.325 mg / i
rep 1 H i c k e 1 cone 0.687 mq / i
rep i Zinc c one 0.762 mg / i
rep i Fe_25C cone 327.81 mq / i
rep i Cobalt cone 1 . i 56 me / 1
rep i C r _2 6 7 cone 0.407 mq / i
rep i Cd_2 2S ccnc 0.004 mg / I
rep i Copper cone 0 . i 4 3 m q / 1
rep 1 Co_23 1 cone : . 1 1 4 mg / :
rep Lead cone 0 . 0 4 mq / :
rep 2 C h r 0 m: u m cone 0.373 mg / I
re? •> H i c k e 1 ccnc 0.665 ma / 1
r ec 2 Zinc ccnc 0 7 7 0 ma /' i
rep •/ Fe_25C ccnc 334.56 mq / 1
rep 2 Cobalt cone : . 1 5 i mg / i
r e 2 •> Cr _2a 7 ccnc 0.39. ma / 1
r e 2 it Cd_ 223 cone 3 .007 mg / i
rep 2 Copper cone 0 i ■: : ma / 1
rep 2 Co_ 2 3 : cone . . : 6 1 mg / i
rep 3 Lead cone -0.03 mq/i
r e c 2 'C h r 0 m 1 am c 3 nc 0.403 mg / i
re? •? H1 a k e i cone 0 ;; 7 3 mq / 1
rep 3 Z : n a ■c nc 0 . 7 •? 7 mg / i
rep Fe_: 5C c. c r. c 328. 75 ma .■ 1
rep 3 Coca 1 - cone i *, me / i
rap C r 2:7 ccnc 0 3 3s ma ■ L

%c V 
V

%c V
%c V
%e V
%cv
'/«c V
‘kc.v 230 
%ev 2

77.00
12.0?

=ACV

3.04 
1.24 
2.53 
4.22 
2.36 
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1 4
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i< 1 c ic e l 

re 25C 
Ccb~it 
Cr 26: 
Cd l'25 
Copper 
Cc 2. 3 i 

Lead 

Chrcmium 

Hici<el 
Zinc 

re 25C 
Cobalt 
Cr 26 

Cd 2 2 3 
Copper 
Co 2. 3 1 

- 0 2 7 mq i i 
0 'i 6 7 mg i l 
0 5 1 ;:. mq i l 

0 8 c, 9 mg i l 
34·J 29 

G 571 
mqil 
mg i 

mqil 
mg ii 
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mg/ 
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0 i t 'i 

0 57G 

l 
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2 

2 
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2. 
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r ~ 2 5 [; 
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• e 
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cc n:: 
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C Q n C 
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con e 
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CJnC 

c: o nc 
._: nc 

::. C r . C 

C ·: :-1 C 

- ·~ r. C 
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sd 
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s c:i 
sd 
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s::i 

sd 

sd 
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5 .?. 7 :n ;; : 
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C: G 4 

~a i 

:n;: 
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C: 5 7 7 :ng 
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rap 
r e a

•- 3 p p e r 
C c i 3 1

on z 
; 0 n 3

i5 0 aa/ i 
ii■ ma/i

--L 3 i 2 ? - 3 5
Lead a V 0 . C <4 mq i s d 0.0 7 7 'VS c V 1 34 . 4
Ch r om:um a V 0.374 mg/i s d C.0141 ^Iscv 11.7:
i'i i c k e i a V 0 3 7 4 mq/i s d 0.0114 %cv 1.4.
Zinc a V 0.779 mg/i 5 d 0.0174 %cV 2.2.:
Fe_25C a V 330.37 mq/i 3 d 3.453 %cv . . 1
Cobalt a V i 13 3 mg/ i s d 0.0023 %cv 0 .2 ■;
C r _2 6 7 a V 0.3 9 3 mq / 1 5 d 0.0i13 %cv 2 . C<
Cd_ Z2 0 a V 0.00 7 mg /' i 3 d 0.00 23 %scv 3 7 . 5 ‘
Copp ar a V 0.15i mq/i 3 d 0 . 0 0 9 2 t'tar 4 0:
Co_23 i a V 1 . i4 3 mg/ I 3 d 0.0293 %cv 2 . 4C

H3i3?-3i rep 1 Lead cone -0.17 mq/1
rep 1 Ch r omium cone 0 . <i 3 1 mg / 1
rep 1 K1 c k e i cone 0.117 mq 1
rep i Zinc cone 0.735mg/i
rep 1 Fe_25C c c nc 329.43 mq/i
rep i Cobalt c one 1.145 mg/1
i;ep 1 C r _2 4 7 cone 0.405 mq/i
rep 1 Cd_225 c c nc 0.004 mg/1
rap i Copper cone 0.129 mq/1
rep 1 Co_23t cone 1.118 mg/1
rep 2 Lead cone -0.02 mq/i
rep 2 Ch r omium cone 0.3 7i mg/1A rep 2 Nickel cone 0 . 14 7 mq/ 1

w rep 2 Zinc cone 0.744 mg/1
rep 2 Fe_25C cone 533.7? mq/i
rep 2 Cobalt cone 1.i11 mg/1
rep 2 Cr_247 cone 0 . 3 7 mq ; 1
rep 2 Cd_220 c c nc 0.007 mg/1
rep 2 Copper cone 0.141 me/1
rep 2 Co_23i cone i.i44 mg/1
rep 3 Lead cone -0.29 mq/1
rep 5 Chromium cone 0.425 mg/1
rep 3 Nickel cone 0.113 mq/i
rep 3 Zinc cone 0.753 mg/1
rep 3 Fe_258 cone 320.99 mq/1
rep 3 Cobalt cone 1.134 mg/1
rep 3 Cr_24- cone 0 . 3 '7 2 mq / 1
rep 3 Cd_223 cone 0.007 mg/1
rep 3 Copper cone 0 . 13 2 mq/ 1
rep 3 Cc_Z3i cone 1 . 15 5 mgii

>13 3 3 ?-34
Lead a V -0.14 mq/1 3 □ 0 136 ■■'/i.ev 3 7.33
Chrcmiqm a V 0 . <i 0 ? mg / 1 s d 0.0 332 % c •./ 3 . i3
H i c k 8 i a V / 1 3 d 0 . 0 1 7 3 ' !t c V i3 . 54
Zinc a V 0/45 mg/1 s a 0.0071 %av 1.22
re_253 a V 220.09 mq/1 3 d 4 3 1 2 '"i c V 1 . '7 3
Coca i r a V 1 . 1 3 0 mg/ 1 s d 0 . 0 1 • 2 ^av 1.53

A Cr.237 a V 0.292 mq/1 3 d 0.0 0 5 7 'Vo a V 1.43
Cd_223 a V 0 0 0 7 m g/ 1 sa 0.001? »/aav 2 4.44
Copper a V 0 . 13 4 mq/ 1 3 d ■3.0 0 4 4 %cv 4 . CO
Co„231 a V 1 . i 3 ■■ mg / 1 sc 0 . 0 i 7 2 hiav 1.4?

i-I3i,3y-37 rep 1 Lead c c n c -0.14 mq/i
rep- i Chromium cone 0 3 3 4 mq/ 1
rep i Nickel cone O' 4 9 7 mq/i

w i n d o Vv* a d a c 

wina ow a d a a

window edqa

wind ow 8 d q s 

wi_njjow adqa

r =P 2 - ) ;:; p e r ;:: .J :1 ;:: 0 ; 0 ~:::r '-- -
: e :i 2 ._: C . ., 

J. ::. 0 r. ::. ~ m:: I (. ~ . 
>13 .s ] '.l - ~ 5 

Lead 3. \' ·J 
. 

'¼ mo : i sd Q V 
; •1~ C •: ~ 12 4 ::. \., w 

Chrom: um av (: J i .::. mg I i sd C 'j ·H l :;o C ... ~ '. ~ 7 = . -i"l l c:ice i 3, \/ Q 6 ; 6 mq I i sci () Q 1 J. 4 ¼c·.: 6 C 
z i nc -c.V 'j 7 7 1/ mg i i s :i 0 0 i 7 6 ~,.-.c ·.: L. L, .:; 

re 250 3, V ~ .::o 3 mq i i sd " 65 ~ %c.·.: 1 l .., ~ . 
Cob.:. . t ~v J. J. 5 3 mg i 1 sd w 0G2J %c . ., C: L. •j 

Cr 26 7 .3 ... X Q 2 't 5 mq I l sd C· Q i l 3 ;.;; ~ "J 2 C [; 
:.:d 1 2. 0 av G GG 7 mg i i sd C: 0 C: 20 3io C. "•" 

. 
5 4 - , 

Copp = [ ' .3 'I ,J l - i mq l sd Q Q C, 'i 2 ~:•a C "J ::. 'J:; 
Cc l3 J. av J. J. 'i 3 mg l sd 0 0 2. 1/ J %cv 2. 6 C; 

!"i2 6 3 'i -.36 rep J. Lead cone - 0 i ; mo : l '.,J i r:. :i C \ ·.' ~dac 
rep J. Chrcmi um cone. 0 43 i mg i i 
rep l Ni C ic e l cone 0 i l mo i . ~_ind O\"' ~aa~ 
rep z inc cone C: 7 J5 mg f . 
rep r e .?. 5 C ccnc 32 'i 4 C mq i l 
rep Coca . t cone l J. 45 mg i . 
,e 9 ,:; L' 2 6 7 cone 0 402 mo i 1 
rep l Cd L, 2. 3 c.cnc. G G Q 6 mg i 
rep Copper ccnc. Q l 2 'i mo : l 
rep l Cc 23 J. cone J. J. J. !l :ug i 1 
rep 2 Lead c. one. -0 Q 2 mo i l 
i: e P 1 Chrcmi um ccn ,::. C; "· 7 l mg i i 

• 
.., 

rep 2 i\l l eke l c ..J nc \J l 4 i ma i l wir.::iow e :i q::: 
rep L. z i nc c. ,~nc G 7 46 mg : 1 
rep - F e Z :i C c. ::; nc. 3.3 3 'i :rr.o I l 
reµ 2. Cr:b~ l t cone ~ . l l :ug 
rep 2 Cr ., . 

- c cone ·J 2 }· mq l 
rep L, Cd L, L, 0 c. c nc. C: w w m 9 
rep 2 Ccp~e r cone ,, i 4 l me; i i 
rep L, 

~ ~ .2 3 l cone l .. 4 :ug f . 
rep ~ Lea. ::i cone - CJ - 'i mo i i wi n::iow e ci q ~ 
rep 3 Chromi um cone C: .. ?. 5 mg f i 
rep 3 j~i i e ke i cone 0 l l ii cq / i ~indow cdoa 
rep 3 z inc ccnc 0 753 mg i . 
rep ~ !.: e .258 c e; nc .: ~Q 'i 'i mq f i 
rep ~ Coca l t co:1-: l i 34 mg l 
rep J - r 2c :: o~c 0 J ~- ma I i ·- -
i: e P ~ Cd 2. 2. ,3 cone j 0 'j 7 mg i l 
rep .:: :c pp e r ': 0 n C 0 l 32 1r.o i i 
rep 2 Co 2. 3 J. ::. c nc l 5 5 rri; f . 

:•[ ~ J :: 9- ~,'.) 

Lead ,3 ·1 -0 l 6 rnq sci Q i 3 e 'ii.c-.: :J ., ~ .; 
Chrc:ni •Jm av 0 4G :n; i sci 0 0 

. .., . 

.; - l, ill~ C. ·J .'j l ..; 

i'l i :::ice i a "'✓ -J ; ·, fl RUij I i sci 0 0 l ~ 2 r_;c C. •,: l ~ 5.:, 
z inc av 0 7 45 mg i i so w C: •j l ~,u ~ ·.: ?. 2. 
r e 2 5 [; 3, ., 2C Q 9 mg i l sd 6 5 ! 2. :,,. C: ·: ~- 2 -
C ')ca ~ ;;, V .., G mg i sd C; ~ 

- L. J,'~ ~ ·.: l s: . l : . w .' 

Cr :. 6 ; .3 ., Q .3 1 il mq i i .5 :i ,: w w 5 : '1u C '✓ 4.: 
C 'i - ?. 3 av 0 GO 7 :ng I i sd (: Q (: l :,Ill".: V L. :, :., 4 
Copper .3 ., ·J l 4 rnq : sci ., ·~ C 6 4 0io C '/ 4 C0 -
~ .) i; 2 l av ~ .• mg i SC 0 0 J. ;> - '\-o::. ·: l :, ? 

i·l ~ . ~- - J ; r e, p L i! J. d ccn: - " l <.j mo : - ~ 
rep Chr J -:I\ l u:n CO :1::. (: .; :j 6 me 
r €, p i•i l C ic e i -::. ·J n ::: w <-j 'i mq : 



#
?-37

rep 1 re _2 3 e cone 30v 72 IT. a / 1
rep 1 Co a 3. i 1 c c nc j , 7 i 2 mg .- X
rep e C r _2 t 7 cone 0 322 m j /' i
rep 1 C d _ 2 2 C cone -C .003 mg 1
rep 1 Copper c c nc 0 . 1 30 mg / 1
rep 1 Co_23i cone 0 . 7 i i mg / i
re? 2 Lead c c nc - 0 . 1 7 mg / 1
rep 2 Ch r omiurn c c n c 0.333 mg / i
rep 2 i'll CiCB i cone 0.470 ma / i
rep 2 Zinc cone 0.346 mg / i
rep 2 Fe_25 C cone 3x3.25 mg / X
rep 2 Co b a I i cone 0 .704 mg / i
rep 2 Cz _2a 7 cone 0.332 mg / i
rep 2 Cd_223 c one 0.005 mg / i
rep 2 Copper cone 0 . X 2 X mg / i
rep 2 C 0 _ 2 3 i cone 0.720 mg / i
rep 3 Lead cone -0.17 mg / 1
rep 3 Chr omium cone 0.333 mg / i
rep 3 H1 c k a i c c nc 0.450 mg / 1
rep 3 Zinc c c nc 0.347 mg / i
rep 3 Fe _2 5 3 cone 314.70 mg / I
rep 3 Co b a i r cone 0.744 mg / X
rep 3 C r _2 & 7 c c nc 0.377 mg /■ 1
rep 3 Cd_223 cc nc -0.004 mg / i
rep 3 Copper cone 0.157 mg /' i
rep 3 C 0 _ 2 3 i c one 0.733 mg /' i

window edge

Lead a V -0.13 mg/i s d 0 020 %cv 1 2 . 5 X
Chr omium a V 0.372 mg/i sd 0.0125 %cv 3.37
Wi cke1 a V 0.470 mg/1 sa 0 . 0 X -7 5 *;« c V 4.0?
Zinc a V 0.343 mg /• i sd 0.0033 %cv 0 . 5 0
Fe _2 5C a V 3 X 2 . 3 t mg/i s d 2 . 5 6 X c V 0.32
C 0 b a I t a V 0.720 mg/i s d 0.0213 ^^«cv 2.75
Cr_237 a V 0.367 mg/i s d C.00C7 %cv 2.35
Cd_223 a V - 0.GOO mg/i s d 0.005X %cv X X 2 1 . 3
Copper a V 0.12? mg 1 s d 0.0032 %cv 6.33
Co_ 23 X a V 0.721 mg/i sd 0 . 0 X 0 0 ^0 c V 1.30

y - 3 0 rep 1 Lead cone 0 . . 1 mg.' 1
rep X Chromium c 3 nc 0.352 mg / i
rep 1 H1 c k e X c c nc 0.577 mg / 1
r e D X Zinc cone 0.7x3 mg / i
rep 1 re_250 c c nc 301.33 mg /■ i
rep i Cobalt cone 1.212 mg / i
rep i C r _2 c. 7 c c nc .■ ? : . mg .' i
rep X Cd_223 cone 0.003 mg / i
rep X Copper cone 0 . X 4 4 mg / 1
rep 1 Cc_23x cone X . X 3 X mg / 1
rep 2 Ch r om1um cone 0.353 me / i
rep 2 Lead cone -0.22 mg / i
rep 2 Zinc cone 0 . 7 0 7 mg / i
rep 2 H i c k e 1 cone 0.5?. mg / I
rep 2 C 0 c a i c cone -.2x2 mg /' i
rap 2 ~ 6_ 2 3 3 cone 302.33 mg / i
rep 2 Cd_220 c c nc 0,034 mg/ ;
rep 2 C : _ 2 i 7 cone 0 3 3 i m? .• i
rep 2 Co _2 3 X cone X 23 1 mg ; i
r e 3 2 Copper con; 0 . X 1 3 mg / i
rep 3 L e -1 a ; c nc - 0 , 0 5 ma i

• 

i' - 3 7 
Lead 
Chromium 
i'i i ck e 1 

Z1:i.c 
fe 25C 
Coca.it 
Cr 2 6 7 
Cd t. 2 3 
Copper 
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r E! p 
:: ep 
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rep 
rep 
rep 
re iJ 
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r E! P 
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a V 

a. V 

.3. v 
a. V 

av 
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3. V 

av 

.3. V 
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rep 
rec 
rep 
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r ep 
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rep 
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r ep 
:ep 

rep 
r ep 
rep 
r ~p 

rep 
r ep 
re;: 
: 2:,:; 

re~ 

r e - w e C :l r. C 

._:; C 0 d. 1 ~ c c :, C 

Cr 2. (:, ' C C r..:: 

C.d 2 2. ::; cone 
Cc pi;: e r c c nc 

l. Cc 23 .:. ::o :1c 
2 L e .1 d ccnc 
2. Chrcm1 t:m ccn~ 

- i\! l eke i con:: 

- z l nc cone 
.?. f e 25 C c one 
2 Coba. i t cone 

- Cr 2:., cone 
:i. Cd i. :i. 3 cone 
2 Copper con-:: 
2. Co 2. 3 i cone 
3 Lead cone 
3 Chrcm1 um CO!'lC 

3 ix l eke l c enc 
~ 

L. inc cone 
3 r e 2 -8 cone 
.,j Cobal c cone 
2 C.r 26 7 c.: c nc 
3 Cd .; 2. 3 cone 
.:: Coppe r cone 
3 Co 2. .,j i c o ne 

-u l ~ mq i l 
(j 3 7 2. mg l 

0 4 :C rnq l 

\J .:, 43 mg i i 

3 : 2 -c mq i i 

0 7 2. Q mg i 
0 36 7 mg : 

-G (jQ(j mg i i 
0 i -~ n:.g I i 
Q 7 2 i mg i i 

Lea. d con:: 
l Chr 0 :U i um C'J:'1":: 

Vi i eke i CC n :: 
z : nc cone 
r e ., -e ::en:: 

l C .: C: a i t :on e 
- 2 .... [' C, 7 c c ne 
Cc 2. 2. 3 ::one 
Copp e r :: 0 n C 

Cc 2.3 l c o n:: 

- Chrom1 u~ c o ne 
2. Lead ~ ,.. n.:: 
2 - l :l.C c o :1 :: 

- j i l :::. ice - c o ne 
2 - i: i t ' ~ a cone 
2. . E, 2 .:; 0 con~ 
2 ,: ,j -. D :: C n C -
2. - : 2. .~ 7 c: .; n ·~ .... 
2 •: 0 22 ! ·: 'J n C 

;_ - :µpe :: CO n : -
:. I:: .3 ::.i - - n -:: 

.3 ·J ·I ~ - rr~ C I i 
j ' .:. 2. nJ. ; : 

C m ·.J / 

- C, \J 
,, 
~ -:n .- : 

0 l ~ 0 r:.q I 

0 7 .:. l rag : . 
- · .. : .:. 1:\0 i 

- 3 ,:; ~ mg i . 
\) .j t ma . 
0 .5 4 ,,; ra-.,, ; . 

- i 3 25 m.:. i -
0 704 mg . 
Q 3 6 .2 mq : i 
0 C, 0 ~· mg i i 

J L 2 a mq ; i 

C: 7 2. Q mg i i 

-u i mq l 
0 

.., ,· 6 m; i -..i . 
J 45C ma i i 

0 u4 7 -:ng ; . 
.;, i <.j 70 mq ' i 

G 7 44 mg i . 
0 3 7 oq i i 

-G 004 mg i i Wl n::i Ct"I/ edge 
0 i .3 7 mq j; 

G 7 J3 mg . 

sd \) 02 0 %cv i 2 5 .:. 
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Zinc 
Fe _2 5 C 
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Copper 
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TPi standard
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c a = 
r e c 
rep 
rep 
rep 
rep 
rep 
rap

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

i'i: c k e i 
Zinc 
F e _2 3 C 
C a b a i t 
C r _2 c 7 
Cd_223 
Copper 
Co_23 1

cone
cone
cone

cone 
cone 
c o nt 
cone

0 . 5 a <i
0 . 7 2 5 

£ •: £ . 3 y
1 .24-3 
0 . 33 >1 
0 .004 
u . i3d 
1.223

imo 
no ,• i 
ma i 
mg / i 
ma / i 
mg ,• i 
mg / i 
mg /■ i

-0.05 mg/i 
0353 mg/i 
0.5 7 7 m g/ i 
0.7;5 mg/i 

3 0 <i . 3 5 mg i 
i . 2 2 2 m g 1 
0 
0 
0
1.228

s d 
sd 
s d

334 mg/1 
.003 mg/i 
i 3 d mg/I 

mg / I

s
s
s
s
s
s d 
sd

0 . I o <} -A c V 3 0 <5 . 0 3 
0.0050 %cv 
0.0 137 Vic-,'
0.0 0-7 2 %cv 

3.537 %cv 
0.017? %c-y 
0.0024 %cv 
0 . 00 2 3 %cv 
0.00 7 7 'foev 
0.0304 %cv

1.43 
2.38 
i . 2 7
1 . i li
1 . 4d 
0.72 

4 3.71 
5.34 
4.11

rep 1 Lead em 52.7 cone 1.00
rep 1 Ch r omium em 35.1 cone 1.000
rep 1 nickel em 3 0 5 . -7 cone 1.000
rep 1 Zinc em 307.5 cone 1.000
rep 1 C r _2 d 7 em 1323.3 cone 1.000
rep i Cabalt em 2 3 4.7 cone 1.000
rep 1 Copper sm 1 738 . 3 cone 1.000
rep 1 Cd_223 em 5 4 4.0 cone 1.300
rep 1 Co_231 em 1 5 7 . 7 cone 1 . 0 0 0
rep 2 Lead em 43 . 4 cone 1.00
rep 2 Ch r omium em 73.3 cone 1.000
rep 2 H i c k e 1 em 3 0 4.4 c c nc 1.000
rep 2 Zinc em 3 0 7. 7 cone 1 . 0 0 0
rep 2 Cr_237 em 1353.7 cone 1 . 0 3 0
rep 2 Cobalt em 2 84.5 cone 1 . 0 3 0
rep 2 Copper em -747.4 cone 1.000
rep 2 Cd_228 em 5 30.1 cone 1 . 0 00
rep 2 Co_ 2 3 1 em 1 43 . 4 cone 1.030
rap 3 Chromium em 8 1.3 cone 1.000
rep 3 Lead em 4 4.5 cone 1.00
rap 3 Zinc em 3 0 7.7 cone 1.00 3
rep 3 nickel em 3 1 4 . 7 cone . 1 .000
rep 3 Cabal t em 2 7 5.1 cone 1.000
rep 3 Cr_2 3 7 em 1 2 7 1 . 1 cone 1.000
re? •y Cd .2 2 8 em 5 3 7.4 cone 1.300
rep z Copper em 1770.4 ecnc 1.303
rep 3 Co .2 3 1^ em 1 5 • . 1 cone 1.000

J'U'VO
Ch r amium a V 81.002 sd 4 . 4 1 5 3 ••k C V 5.45 ecnc 1.3 3 3
Lead a 47.57 s d 4.277 %cv 3.75 c ::nc 1.03
Zinc ,1 V 307.03? s d 1 . - 5 2 0 %c V 0,37 cene . . 3 3 3
i'i i c k e 1 a V 305.324 sd 5 . 5 a 4 2 ■V» c V 1.30 c one 1.300
Cobalt 31 V 274.807 sd 7.7771 •=«.c V 3.57 1 . 0 0 0
Cr_237 a V . 322 . 7 1 2 sd 31.3033 C ■/ 2.37 e 0 n c 1.000
Cd_2 2 8 a V 537.134 sd 3 . 1 1 4 -nc V 1.27 cone 1.303
Copper a V 1 7 3 2 . aS4 sd 1 1 , 5a47 %C V 0 . ■ > .i cone 1.330
Co_231 a V 1 5 3 7 3 1 3d a . i a 1 8 -nev 4 . 1 4 ecnc . 000

t a n a a r d r e c : 7e.. 25 5 em 4 2 4 7 7 . .5 cori c . 3 0 . 0 3

r a ;: - i··. cice . --n c: 0 w ;, 4 m::i 

r e::: ..:, , c n:. CO n-::. w i i:. 5 n; : 
r ep J F e - w C c~nc ~ :.. i: ~ 1/ ;n J : 
r ep •, C -J b a t :::o,.c: 2 'i :n;::; I l . J 

rep - I.. r - (, ? cone ·J .;; .;; q :no i 
r ep J Cd 2. 2 ::i cone C; G0 'I :ng : 

rep J Ccppe r c: on c: w l .:· 6 mq i 
r ep J Cc 2. J L cone L L. 2.3 mg 

!·iJ :; J -,l -,;8 

I.ead av -0 0 5 mq i 1 sd () ~ C, -I 'ioc ., - Q 4 02 
C!'lromi um av G 35 J mg i 1 sd (j ,, 0 5 C: .l:Q-;: V i 4 -
Vii C ic e - ,3. V 0 5 7 7 mo i 1 sd 0 w i .3 ·1/g c-.: - 2C 
z l nc av u 7 -5 mg i l sci C; OG 1/ l %c: ·: -. :;> -
i: e 25~ 3. V .3 0 4 3 w mq : l sd J 5 .3 -; '~ir. ~ V l i C, 

C-:iba i t a V i 2 2 2 mg i . sd C: G i 7 9 %cv 46 
Cr , , 

-0 7 3. V 0 3.34 mq I i sd 0 00 24 %c V 0 7 2 
Cd Zi:.B a V 0 GG5 mg i i SC C: 0 0 2.:, %c V 4 s ? i 
Copper 3.V 0 i 36 mq i i sd ii 00 7 "toe v 5 64 
Co 23 i .1 V L i:. 28 mg I 1 sd 0 Ct 5 0 'i Ofu C. V 4 i i 

i'I' l s ta.nd~rd re;:, i I. e a d em 52 7 cone 00 
rep Chrom1 um e:n 35 cone 0 0 C: 
rep l Vii C ice 1 em ~05 ., cone 000 
rep i z inc em 30 5 cone . C JO 
rep l Cr 26 7 em i ~z~ 3 cone 000 
rep Cob a 1 t em 26 4 ? cone i C: ,·, ,., 

w w 

re;:> l Coppe r em L 
-; 6C J cone i 00 0 

rep i Cd 2 2S e:n 544 C: ccn::: w C: 0 

rep l Co 22 l em l 5 7 cone 0 QO 
rep i:. Lead em 46 4 cone: l C: w 

rep z Chromi um em 6 2 cone 000 
rep t i-[ l c: k e l em j[; 4 4 cc nc: l 000 
rep z - l nc em 30 ,; 1/ cor.c l ~:i O :j 
rep l C:: ZS 7 em i J5 J 7 c .:;nc i C: w C; 

rep z Ceca l t em 2 C 4 5 .::one i 000 
rep 2. Copper em . 7 4 4 cone (; 00 
rep 2 Cd 22,J em 5 .3 0 i cone 000 

rep 2 Co 2. J l em l 4 :; 4 cone l Q jQ 

re;:> 3 ~hr Qlt'.i um em D i (;, :::.en::: l 000 
:: ep J Lead em 4 'i 5 CC'1.C L C 0 

r eµ , z l nc: em J 0 7 -; cone 00 ~· _, 

reo J I·i 1 eke . e :n j l ,:, 7 ,:. Jnc L -,:; C: 

re,: 3 C iJba. l t em 2 -; j_ con.:: - -
V . :.. w 'w 

rep J Cr 2. ~ 1 em j_ 2 l CO :-IC C; w w 

r e ;: .3 Cd ~2C em - .3 .; co r .. c ,j 0 :) 
rep - C.oppe r em 7 7 ,, 4 .::c nc w w .J 

rep J :::c 2 3 1 0{.uu.:Jn-. 
~ C :>n:::. C· - 0 - l w l :.. 

=r l s :: ~:-id .a rd 
Chromi i) u 0 1 - s::i .; .; 6 '-:'4 C. ·./ -. 4: •j 0 u:n 3. V L --iC\ l w ::: 0 r:.:::- w 

i:.. e a j ?. ,:, l 8 7 CS:;.- :; d 4 2. ? 'iu.:: ·: .j ~- ;j C :::n:. 00 
z L n ,:. 3. V 20 ,; 0 .3 :; 

0~ so • w - w •1:. C. ., - - :::- :::: n c: 00 0 

• !·i i c: k e i av J08 3 2.-i -,.; 5 :, .:, -i 2 ,;:\) C. ..... ;j 0 ccnc •J G G -7-:;oc1 :, -
L, C C 3. l t 3. V 2 i 4 80 ~~ sC 1/ -; :i i 1 "it:::. './ 5 -; c::::-n:::. V W I) 

Cr 2. 6 7 av . .3 l z 7 l 2 \~'? 5 ':. J i }C; ~5 :>:~c 'I l w 7 ·- :::n:. G '2 0 

•: d 2 2 C av 5 .3 j_ 6 4 sd 0 ~-- ; <j •"io C V 1 - 1/ CO n :: JO } c;o0 . 
Ccppe :: a., l 7 6 2 ~ s <.j \ 'l c,t_\, SC L l 5 .., 4 7 n:~-: V C: •l .~ :c!'l.: w S· C: 
Cc 23 -; - ~2 "ir, ~ •,: 4 <j l a.., l V 3 - L ,s<. sd ~ ·- ::, 1 1 ::. C n C. 0 Q 0 

'I" 8 s .:.:-id.a :: ii r es e 5 '3 e:n 'i -i 7 ' .:; c: -: n : -. . - - w ·-
w .J 



3 tindard 
re 1 5 i

H2 6 3 ?-3 ?

re?

i V

rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

3 Fe 353 e:a

4 3 7 4 5 8- l\ s d

4 3 3 6 i . 4 ? 3 n c i 0 C' , 0 0

553.438 1.33 ccn? iOO.OO

i
1

1

1

1

2 
2 
7

2

2
2
2
2
3

3

Lead
Ch r omi ura 
H i c k e i 
Zinc 
Fe_253 
C c b a I i 
Cr_2d7 
Cd_22C 
Copper 
Co_23 i 
Ch r cmium 
Lead 
Zinc 
H i c k e i 
C o fa a i r 
Fe _25 8 
Cd_223 
C r ,_2 6 7 
Cc_23 i 
Copper 
Lead
Ch r omium 
H1 c k e i 
Zinc

cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone

-0 , 3d 
0 , 4 i 3 
G . 5d 7 
•j . 7 3 4 

332 . 15 
0.737
G . 

-0 . 
0 . 
0 . 
0 . 
-0

4 0 5
00 7
1 4d 
74 5 
4 i i

2 2
0.75? 
0 . 5 8 i 
0 . S 7 7 

3 3 0 . 5 i 
0.002 
0.378 
0.752 
0.163 
- 0 . 1 d 
0 . 4 0 d 
0.577 
O'. 7 1 4

m? / i 
mq / i 
mg / i 
mq / i 
mg ; i 
mq / i 
mg / i 
mq / i 
mg i i 
mq / i 
mg / i 
mo / i 
mg / i 
mq / i 
mg / i 
mq i 
mg / i 
mq i 
me / i 
mq / i 
mg / i 
mq / i 
mq i i 
mq / i

V.;: n d 0 V/ edge

window edge

window edge

r ep 3 Fe_25S c c nc 337.35 mg / i
rep 3 C 0 fa a i t cone 0 . V 0 4 mq / i
rep 2 Cr_267 c c nc 0 . 3 7 1 mg / i
rap 3 C d _2 2 8 cone 0.003 mq / i
rep 3 Copper c c nc 0 . i 5 i mg ! i
rep 3 Co _23i cone 0.877 mq / i

; 7-3 7
Lead a V - 0.25 mq/i s d 0 . i02 %cv 4 i . 3 7
Ch r omiun a V 0 .4i0 mg/i s d 0.0037 %cv 0 . 7 0
W i c k e i a V 0 .576 mq/i s d 0.0078 %cv 1 . 3d
Zinc a V 0 .736 mg/I sd 0.0 2 2 7 %c V 3 ,. 0 7
Fe_258 a V 334.34 mq/i s d 4 . 538 %cv i . 3 6
C o b i t a V r, .7i3 mg/i S3 0 . 0 2 i 7 c V , 3 7
Cr_26 7 a V n .378 mo/i s d 0.0 0 7 3 -Aev . 8 4
Cd._2 23 a V -0 .0 01 mg/i s d 0 . 0 0 d d 74 c V 5 3 7, 54
Copper a V 0 . 15 4 mq/ i 5 3 0.0085 %cv 5 . 55
C 0 _ 2 3 i a V u . 7 5i mg/i 3 d 0.0200 74c V 2 , 2 2

17-40 rap 1 Lead cone -0.24 mo / i
rep i Ch r omicm cone 0 4 3 7 mg / i
rep i. i'.i i c k e i c cnc 0 5 3 4 na i
rep i Zinc cone 0 . 7 1 4 mg / i
rep 1 Fe_258 cone 3:3 48 mq , i
rep i C 0 fa a i t c c nc 0.334 mg / i
rep i C r _2 6 7 2 0 nc 0 . 4 2 1 mq / i
rep i Cd_228 cone _ r. r. '. .
I ep 1 Copper cone 0 1 '7 w mq / i
rep i C 0 „ 2 3 i c 2 nc 0 , .i 2 7 mg . i
rep •3 C h r 0 m 1 u m cone 0 3 5 6 mq / i
rep i. Lead c c n c 0 0 0 me i
rep Zinc cone 0 6 8 ma i

:5C2..Tldc'..:: :.:i 

re- 2 5 ,3 

:·13 6 3 9 - J 9 
Lea.j 

Chromium 
1~ i ck e l 
Zinc 
Fe 258 
Cobc'..l t 
Cr 26i 
•: d 2. 2. 8 

Copper 
,: ,;: 2. 3 i 

rep 
re;: 
rep 
rep 

rep 
r e :: 
i: e P 
r e p 

rep 
rep 

rep 
rep 
rep 
rep 
rep 
r e i;:; 
rep 

rep 
re;:: 

rep 
rep 
rep 
r: ep 
rep 

rei;:; 
rep 
rep 
rep 
r e ,: 

3. .., 

av 

3. V 

.a.v 

a'✓ 

av 
-3. V 

av 

av 

av 

rep 

rep 
r e ~ 
:ep 
rep 

i: e P 

rep 

reµ 

r e ;: 

J 

i 

2 
2. 

2 
L, 

2 

L, 

3 

3 

J 

J 

-0 
0 

0 

G 

334 
Q 

iJ 

- C: 
Q 

(j 

2 

r e 2. 5 '3 

:.ea.c: 
Chromium 
i'l i c k e 1 

2. 1 n C 

l: e 2:. 5 !J 

Ceca.It 

Cd 22C 
Copper 
Co 23i 

Chrcmium 
Lead 
Zinc 
i'i i ck e l 
•: ocait 

Cd 2:. 2. ,'.) 

CC :z Ji 

Copp er 
Lea.ci 

Chromium 
i--iickei 
Zinc 
r e 2. :5 3 

C oba.l t 

Cd 

2, 6 7 

2. 2. i3 

C o µ o e :: 
Co Z~ i 

7 --:) mg 

4 i 0 mg 
576 mq 
730 mi; 

-~ 4 mq 

9 i J mg 
3 1/ C mo 
Q C: ! mg 
1 5 4 mq 

? j ~ mg 

£. e 3. :::i 

i l 

I i 

-
i i 
i i 

i l 
i l 
; 

i. 

C~1rc:ntt.:;n 

i·i i :::: k: e 1 

Ztnc 

C Ji::: ;:. I t 

I •""" 2. 2. 8 

Cc ;:i;: er 
Cc 2. J t 

Chrcrr.i um 

e:n 

CC n:: 
cc nc 
C .;:nc. 

:: one 
cone 
c:: nc. 
co:ic 
CO nc. 
cone 
ccnc 

cone 
co ne 
cone 
cone 
ccnc 
c one 
CO nc: 

cone 
cone 
cone 
ccnc 
.:one 
c. one 
ccnc 
cone 
cone 

c. one 

cone 
C J :1 ': 

cc n c 
:::.::- n:::: 
:. .J I1 C 

co ne 
C. ;J r.:::. 
c;nc 
.:. C n :: 
s.: ,; TIC 

.:. .J n::: 

s j 

sd 

sd 

sci 

sli 

s::i 

sd 

s ci 

sd 

5 ::i 

0 

G : .s :n9 1 
mo : i 

C: . 5 .5 7 mg, 
" 7 2 4 mo i i 

3 ~ ·~ . 1 ;:, mg i 

0 'i 2 7 mo i I 
C: . 4 0 5 mg i i 

- 0.0 0 9 mq/1 
G.1 4 -S :n9 1 . 
0 .Y 45 moil 
0 . 4 i l mg / 

-0.22 mail 
G 7 5 ~- mg i 1 
Q . 5 il i mq ! l 

0 . 5 \' 7 mg i :. 
3 30 -, , mo i l 

G .0 G2:. mgi 

03YCmq:l 
0 S' 5 2:. m9 i • 
0 1 63 re.o il 
-G . :.S mg i i 
0 406 mq/1 

C: . 5 7 9 :nQ / 

•:f. 7 i 4 mq / 1 
3 J 9 . 3 5 me; i i 

o . ;;• ()4 mq : 1 

0. 

.l. 5 .!. 

mg / 1 

mq I i 
mg : l 

0 C 9 7 mo ! l 

u 

0 . i02. 'ivc.·1 

0 . 0037 %c.•.: 

Q . 007C %c.v 
lj (j L. 2. / :,'oC "l 

C C:2i7 a,'11::·: 
G 00 72 ·Yr.c. ·1 

4 '"',, mg i 

5 2 4 r:l:J : i 

0 <i21 mq i 

, I 

m; : 
r:t::J ,: i 

mq I 

nc: 

w:ndow ecge 

window edqe 

4 i . .3 i 

2. 2 7 



H3i3?-40
Lead
Ch r cmium 
H i c k e 1 
Zinc 
Ve_2 5 C 
Cobait 
Cr_2d7 
Cd_223 
Copper 
Co 23 i

QCD H3d3v-2i

rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

2
2
2
2
2
2
3
3

3
3
3

3
3

0 0 fa a i r 
F e_ 2 5 .3 
Cd _228 
C r_ 2 2 7 
C o _2 2 1 
Copper 
Lead
Chr omium 
i'i i c k e i 
Zina 
Fe_258 
C o fa a i t 
C r _2 2 7 
Cd_223 
Copper 
Co 23 i

c c nc 
c 0 no 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone

u d 3 4 
22C . 3 3

0 0 U 4
0,425
0 . t 1 i
0 . 1 5 4 
-0.37 
0.423 
0.505 
0 7 3 3

3 i 5 . 55 
0 . 2 i 7 
0 . 42 1 
0.004 
0 . 1 v2 
0.270

n.0 ■ ' i 
me / i 
ISO i 
mg 1 i 
mq / i 
mg i 
mq i 
mg / i 
mq / i 
mg / i 
mo / i 
mg i 
mq i i 
mg / i 
mq / 1 
mg / i

,.27 mq/i 
402 mg/i 

.520 mq/i 
712 mg/i 
.2 4 mq/1 

,575 mg/i

-0 
0 
0 
0

3 1 2 
0 
0
0 ................
0 . i 9 2 mq /' i 
0.232 mg/i

4 2 2 
,002

mq i 
mg / I

s d 
s d 
s d 
s d 
s d 
s d 
s d 
s d 
s d 
s d

0 . 2CC 
0.0442 
0 . 0 i 4 4 
0.0244 

3 . C i 7 
0 . 0 1 5 7 
0 . 0 0 2 i 
0.0027 
0.0027 
0.0301

rep 1 Lead cone 0.04 mq / I
rep 1 Ch r cmium cone 0 . 24 1 mg / i
rap 1 H1 c k e i cone 0.37 '7 mq.' I
rep i Zinc cone 0.52 0 mg I
rep 1 Fe_250 c one 2 4 3 . 4 .3 ma i I
rep 1 Co b a I r cone 0.550 mg / i
rep i Cr _2 2 7 cone 0 . 2 a '7 mq i
rep i Cd_223 cone 0.003 mg .' 1
rep 1 Copper cone 0 . 1 0 '7 ma / I
rep i C c_ 2 3 1 cone 0.235 mg / i
rep 2 Ch r omium cone 0.202 mq / i
rep 2 Lead cone -0.0 7 mg / i
rep 2 Zinc cone 0.501 mq.' 1
rep 2 H 1 c k e i cone 0.322 mg / i
rep 2 C 0 b a i t cone 0.575 mg .' i
rep 2 F 6_ 2 5 3 cone 235.43 mg; i
rep 2 Cd_2 2 C c c nc -0 . 00 1 mq / 1
rep 2 Cr_ 22 7 c c n c 0.273 mg/ 1
rep 2 Co _2 31 cone 0 . 20 i mq / i
rap 2 Copper cone 0 . 1 1 3 mg ' i
rep 2 Lead cone -0.20 ma / i
rep 3 Ch r omium cone . 2 1 3 mg / 1
rap 3 i'i 1 c k a i cone 0.20. mq ; i
rep 3 Zinc cone 0.470 mg / i
rep 3 F e _2 5 C cone 235.00 ma / i
1 ep 3 C 0 b a I r cone 0 .20a .nc / i
re? 3 Cr _22 7 cone 0.275 mq / i
rep 3 'wd_ 0 c 3 cone 0 0 03 mg / i
rep 3 Ceppar c 0 r; c 0.1,7 mq ; i
rep 3 2 0 _ 2 3 1 ■: 0 n o 0 . i 3 4 mg / i

windew edaa

%cv 107.22 
■^cv 1 0 . a?
%c V 
’/bev 
‘'/be V 
14 c V 
“4 c V

2.70 
3.43 
i . 2 1 
3.17 
0 . 5 i

%cv 120.24 
%cv 3.50 
%cv 4.73

QCD i-i3 2 3 7 - 2 -

rep 2 ,: :: ca i t ::: c. n c \) w ~ <j rr. a 

rep e Z 5 i) co n~ - :, C J j m;: ,. . w I 

rep - C-:i 2 2 8 C :nc ',J 0 0 <j r..c 
rep .?. Cr 2 .5 7 c.cn~ (: <j i. 5 :ng : 
r ep ,;, Cc - w l cc ne 0 t l l mq : 
rep ,. Co ppe :: cone w l 84 :nc;: 
rep 3 Lea.d cone - l) w t:lC i i Wl r,d J 'N edaG 
reo 3 Chr 0 m I um cone 0 'i 2.J :ug i . 
rep 3 i•l l cice i C Jnc w 5 0 -. mq i i 
r e µ 3 z In:::. CC n;:::. w 7 :,5 mg : 
r ep , 

F e , - ~ C:::; n C .;, i 5 r.lC : ,,; - ;) w w 

rep 3 Ccba. l t coni:::. Q .:i l 7 mg : 
rep 3 Cr 2~ c::; nc ·J 'i 2. ~ mq i l 
r e p ~ Cd 2. 2. Cs cone 0 004 mg i . 
rep .3 Cop,:: er cone ,J l }· 6 mq i i 
rep 3 Cc - ., i cone: (j 5 7 mg i i t..,; w 

1-13.:; 3¥-40 
Lea.d 3. V - ·J 27 mq 1 sd 0 2 !lC 'k, C..., l 0 6 2 
Chrc :u i 1.1m a. V C: 406 mg i l s ci C: C, 'i 'i i. ~;IC V l C: -~ 9 . 
i·~ i ckei 3. V a :: 2. 0 rr.q i l s ci G 0 i <.j 't ?Ge.'./ .2 e 
z inc av 0 7 l 2 mg i l sd 0 0 2. 4 4 %cv 3 43 
. e 25C av w l 6 c..4 mq I l s-:i 3 C i 1-ir.c ·1 l 2 l 

Coba i t av 0 5 9 5 mg i l s ci 0 0 l 8 1/ ~~o ~ "J J J. 7 
Cr 26 7 a.v ,J <j 2 2 mq I i 5,j 0 002 i %;::. ·1 0 ;) l 

-- 2 2. 3 av 0 OOi. mg i i sd C: C: 0 2. 7 0.'0C: •,: i 2. (j i. 4 

• 
Co p per 3. V ,J i 'i 2 mq i sd Q ·J 0 6 ;fa C 'J 3 w :) 

Co 2, J i av lj ,:; 3S mg i l sd 0 030 l >lia CV 4 73 

OCi: Vi363S· 
.., 

l r e p l L e a. ci ccni:::. 0 04 ma i - -
rec Chrcm1 um cone u 2.4 l :ng ! i. 

rep l 1,11 eice i cone - .;; 1/ ma : i \,, 

r e p z in::::. cone w 5 i. C: mg . 
rep r e 2 .. , e CC· nC. 2 4.3 'i ,;) ma i . 
re p Cob a . ~ cone 0 550 mg i i. 
rep Cr 26 7 CC n C: :) .?. ::, 1/ m·.:i l 
r e p Cd 2. i. 8 cone C; 0 u Cs mg : l 
rep i Copper cone (j i u \i ma i i 
rep i Cc i. 3 i cone C: , ~ - mg ...i ..: ;) . 
rep .?. Chromr um ccn::::. w ::. e c n:.q i l 
rep 2 Lead cone - C: ~ :r..g i w ' . 
rep 2 z i n c: ccnc 0 w 0 i mq i 

reµ i. !~ i i C ic e i C•JnC 0 "; Li :n ·- i 
rep .?. CcOa i t co nc w w w mq i 

r ep 2. ~-" E 2. 5 ~ c l:,nc 2 w 5 'i::: :n:;i ; 

rep 2 Cd 2 z t! i:::. o nc - '.,; w w l ma : 

r e p 2 .: r 2..:) i cc nc w 2 -; ::: :n; : . 
rep z - 22 l C :, nc 0 l n:q i i -~ w -
r -= P 2. C. :: p;:: e r c ,; nc G l ~ - :ng l 
rep L e -3. d : on-: - '..) - •j me : -
re r:: ' Ch::- c mr ·.J m : o n::::. w 2 l 3 !D.; : 
L e ;: i'i l : ic ~ i :. on::: - t! r:i. ,l ; w w w -
r ep ::: ' : :-1 C con-::. - 'i -. :n; ·~ w 

r e~ ., 2 r ~ - w C CO l'.C 2.: w '.J e mo I 

r ep w C. o c .i i t cJ nc G ,:> w 
.. :n; : 

rep J Cr 2 6 ~ C;0:'1:::. 0 - ,: :~a I . 
:: e P •~d - J ~~ - - l. C \,; w w ' J m; : 
re;; ~ ~ '- ~;:: = r C: 0 T\ C :J l . 7 rr.a : 

reµ J ;, - l •_'J11.: (; ~ .: '-i :r .. - : - w 

Ci.,::::, .;, - . 
• • w - -



C h r o m1um 
i'i 1 ■; k e i 
Zinc 
ra_250 
C o b c i ; 
Cr_2i7 
Cd_223 
Copper 
Co 2 3 i

OCD ii5t35-22

C C D M 3 i 3 ? - 2 2

eL V Q ZTT' mgi 3 i 0 . 0 3 3 3 c V .4.40
3> V ■3 . 3 0 2 mq / i s d 0 0 3 1 i ‘Vi c V ■“IT’. 6 0
a V 0.304 mg/i s d 0 j 1 i 2 V. c V 3 . 0 i
a V 237.73 mq/i s a 4 . 7 20 ■Viev i . ‘7 7

a V 0 377 mg/i s d 0.0 2 3 0 “Sicv 4.35
a V 0.230 mq/i s d 0 0 .i3 'ftcv 4.20
a V 0.003 mg/i s c 0.0 04 2 14CV 123.57
a V 0.i13 mq/I s d 0.0 0 4 4 ‘Vi C V 3.72
a V 0.324 mg/i s d 0 . 0 i ? 2 "ocv 2 . 0 ?

rep 1 L e .3. d cone -0 . i i mq ; i
rep i Ch r omiurn cone 0.223 mg ,• i
re? i H i c k e i c c nc 0.372 rc q /■ i
rep i Zinc c c n c 0 . 50d mg / i
rep i re_233 cone 2 i C . i 4 mq / 1
rep i Co b a I c cone 0.743 mg / i
rep i Cr_2o7 cone 0.23 0 mq / i
rep i C d_ 2 2 8 cone -0 . 0 0 i mg / i
rep i Copper e c nc 0 . i 05 mq / i
rep i Co_,2 3 i cone 0.770 mg i i
rep 2 Lead cone 0 . i i mq / i
rep 2 Chr omiurn cone 0 . 1 V 7 mg / 1
rep 2 i'i i c k e i c c nc 0.337 mq / i
rep 2 Zinc cone 0.4?? mg i
rep 2 Fe_25 e cone 2 i i . 4 i mq / i
rep 2 C 0 b a I t cone 0.703 mg / i
rep 2 C r _2 0 7 cone 0.233 mq / i
rep 2 Cd_2 2 3 cone 0.004 mg /' i
rep 2 Copper cone 0 . i 1 2 mq / i
rep 2 Cc_23 i cone 0 . 73 i mg / i
rep Lead cone - 0 . i 3 mq t i
rep 3 Chr omiurn c c nc 0 . i 3 V mg , i
rep H i c k e i c c ne 0 . 33 i mq ; i
rep 3 Zinc cone 0 . 5 1 7 mg / I
rep • 3 Fe_25C cone ? 1 „• .*• 5 mq / I
rep 3 C 0 b a 1 r cone 0 . 7 2 i mg / i
rep 3 C r _2 6 7 cone 0 . 2 4d mq /■ i
rep 3 C d_ 2 2 3 cone 0 . 0 i i mg ! i
rep 3 Copper cone 0 . 1 0 3 mq /■ i
rep 3 Co_23 i cone 0 . 7 ? u mg 1

Lead a V

•ooo
1

mq /' i s d 0 . 1 5 4 ‘/be/ 2 0 5 . 43
Ch r -ami um a V 0.204 mg / i s d 0.0:75 V«c V 3 , 5 3
H1 c k e i a V 0.373 mq /■ I sc 0 . 0 0 n 7 ■Vi c V i . 35
Zinc a V 0.507 mg/ i sc 0 , 0 0 ? 3 ‘,'ii c V i ., 3 7
Fe _253 a V 2 i 5 . i y mq/ i s d 3 . 4 3 ‘7 'Viev
C q b a I t a V 0.725 mg / i s d 0.0224 Voc V 3 .. 0 7
Cr _2 i 7 a V 0.223 mq / i 3 a 0.0073 Vi c V 3 2 7
C c_ 2 2 3 a V 0.005 mg.‘ : s c 0 , 0 0 -i i V'a c V i 25 ., 3 i
Copper a V 0 . i 0 7 mq / i s a 0.0043 ‘Voc V 4 . 4 '7
Co_2 3: a V ma ,• i 3 C 0.0337 V‘0 c •/ 4 . 3 2

i w 7 *■ r &p i Lead e e n c 3 i i mq .' i
rep C h : c m 1 ‘i m cone 2.027 mg/ 1
r sp i-i 1 e k 9 i cane 0 7 7 5 ma i
r e c Z 1 n e c c n e 3.377 mg/ ;
cap r e _ : 5 c c ne 0 7 2.4 ma .■ I
r e e , * j- a 2 ' e D n e 0 2 4 3 mg' 1

rap L ■- i _ 1 ^ c e 11 c i ; -i 3 me ■ I

window edqa

Ch r o:n1 ,Jm 
i~ 1. ·:: i< e l 

L l r:.:: 

Cob:.l: 
Cr 267 
Cd 2. 2. /3 

·.:cpper 
C o i. 3 l 

. ::-i. c; :: :·i 3 .::, 3 1/ - i. i. 
Le;i::i 

i·~ 1 c: k e l 
Z ~ :-IC 

fe 25il 

a, V 

av 

rep 
rep 

re;:: 
rep 
rep 
rep 

rep 
rep 
reo 
rep 
rep 

rep 

rep 
r e p 

rep 
rep 
re? 
rep 
rep 
rep 

rep 
rep 
rep 
rep 
l" e p 

rep 
rep 

rep 
rep 

3. V 

,3. 'J 

= E, p 

re;:: 
: e c 

,.. .::. ... .. - ::--

2 

,,< 

J. 

i 

l 

l 

i 

J. 

J. 

2 
L. 

-
2 

.?. 
2 
2 
i; 

2 
i; 

J 
J 

~ 

.J 

J 
,; 
...; 

3 
j 

.3 
.3 

Ci 
~ 

I.: 

J 
(j 

0 

G 

0 

0 

-0 

L. .; :ng i 
~ C, 2 m::i : l 
5 Ci 'j m1 I 

~' 8 mq j l 

5 7 i :r.g J. 

2 (l :} rr. ,--~ I 

(j(jj mg : i 

i J. J mg j 

_$ i; ij mg i l 

L e .3. d 

Ch:-cm1 um 
j~~ 1 eke i 
z inc. 
r e ? -_;:i il 
Caba 1 t 
Cr ? . 

- C 7 

~- i; 2. 8 
..:c pp e r 
Co 2. 3 i 

Lea ::i 

Chr o mi um 
j~r i c:i<: e l 
z inc 
F e 2 5[; 

Ccba . t 
:r 26 'i 
C ci i; i;:) 

Copper 
Cc 2. 3 i 
Lead 
Chrom1 t.::n 

i-..: l c: ic e l 

z in c: 
r e 2 :5 /J 

Ccba l t 

Cr .?.c , 
Cd i; i; :) 

C?pper 
Cc 2. J . 

:n ::i i l 
mg f l 

Q . 2 7 .J mq f l 
C- . 5 C- 7 mg : 

:. i :5 . i v mq i 

7 2. 5 mg ! 

0 2.: ,:; mq: 
c- . ,:: C! 5 :n:;: : 

·0 l O: mq i 

·- !1 : :; :n J. ·..: :n 
. . . . 
.-: .: 2 K 2 J. 

c o ne: 

ccnc 
cone 
cone 
cone. 
c o ne: 
ccnc 
c o ne 

cone 
ccnc 
c o ne 
ccnc: 
cone 
c: on c. 

c o ne: 

cone 
con:: 
C. C n C 

C C n C: 

c: c nc: 
CO n C: 

c one 

::one 
cone 
cone 
c:: enc 

..:: ; r. ;:: 

C: :: :-l :: 

C; n ,:: 

s j 

s ci 
SC 
s o 
sd 

sd 

s d 

sd 

sd 

sci 

sd 
s C 

sci 

sd 

sci 

0 

Q. ·J 0 <i ii %c: ~ 
0 . 011/i: :foe·: 

- u. J. i r:-.o , 

C: . J/2 mq i 
Ci . 5 Q 6 mg I l 

Z l D . ~ ii mq , l 
Ci . 7 4 5 :..ng i I 
0 . 23 0 mq i l 

- Ci . 0 G 1 mg i i 
0 . 1 0 5 
C: . i 1/ C: 

0 . 

r.iq / l 
mg i 
mq: 
mg / 

0 . J 6 7 rnq ,. l 
0 . 4 ~~· mg/ 

2 l 1. ii i reg i l 

0 . 70J mg / i 
0 . 2 3 il mq i i 
G . 004 m; i l 
0 . l 1 2 mq i l 
1.: .1 ..;. mg / l 

- -J . 1 D :no I 
0 . i. J ':'· mg , • 
0 . .::[ l ma : 

G . 5 : "i mg : 

Z l ~ . 0 3 mq ,1 i 
G . 7 2. 6 mg : 

0 . 24 6 ma i l 
(; (j J. l m;r / 

m cr / l 

:ng ,' 

.;, ', . .: i. / :n g : 

r.:o : i 

-.j : 

-: :.. 

C: ~ 

~ ;; 
'i ;J:. 

'i . 2 :} 

:j 

l [; 5 

J7 

~-J 1 r. ::i o w e d o :? 



...o '■

1 3 7i 
Lead
Ch c omium 
H i c Jc e I 
Zinc 
Fs_23S 
C o fa a i t 
C r _2 a 7 
Cd_2 2 S 
Copper 
Co 23 i

QCK H3d39-23

re? 1 C c p p e r 2 c n 2 ; 7 4 2 ma ; i
rep - C J _ 2 3 i zonz 3 , 2 2i mg/i
rep 2 Lead zonz 3.03 mq / i
rep C a r c m 1 u m zc nz 2 0 1 5 nig / i
rep HI c k e i zznz 0 • 3 4 mg / i
rep 2 Zinc zcnz 3.329 mg/i
rep 2 re_253 cone 7 i 2 . 0 7 mq / i
rep 2 Cobalt c c nc 0 .20a mg / i
rep 2 Cr _2a 7 ccnc 3.933 mq / i
rep 2 Cd_ 2 2 3 c c nc 0 .033 mg / i
rep 2 Copper cone 1 . 9 0 1 mq / i
rep 2 Cc_ 2 3 i cone 0 2 i 4 mg / i
rep 3 Lead cone 3.32 mg / i
rep 3 Chr omium cone i . 9 1 5 mg / i
rep 2 H i c k e i cone 0.322 ma / i
rep 3 Zinc c one 3.532 mg / i
rep Fe _2 5 3 cone 902.02 mq / i
rep 3 Co fa a i r cone 0.222 mg / i
rep C r _2 6 7 cone 2.000 mq / i
rep 2 Cd_ 2 23 cone 0 . 0 7 0 mg / i
rep 3 Copper cone i . 9 7 2 mq / i
rep 2 Cc_23 i cone 0.223 mg / i

a V 3.i3 mo/i s d 0 . 122 'Aev
a V 2 .00 2 m g /' 1 s d 0.073i %cv
a V A .787 mg/i s d 0.0.305 %cv
a V 5 .433 mg/i sd 0 . : :30 9 “Aev
a V 70219 mq/i s d 9 . 3 0 i % c V
a V 0 .2 25 mg /• i 5d 0 . 0 2 i 2 »,•« c V
a V i .932 mq/i s d 0.0.2 3 3 %Acv
a V 0 .0.35 mg/i s a 0.0042 %av
a V i .933 mq/i s d 0.0,2 5 4 % a V
a V 0 .222 mg/i sd 0.0034 %cv

rep i Lead cone i i 5 . 0 5 mq / i
rep i Ch r omium cone 0 . 7 7 i mg / i
re? i H i c k e i cone 0 . 7 3 3 mq / i
rep i Zinc cone 1 i5 . i37 mg / i
rep i F e _2 5 8 cone 359.24 mq / i
rep i Coca i 1 cone i . 7 2 5 mg / 1
rep 1 C r _2 3 7 ccnc 0 ,350 mq / i
rep 1 Cd_223 c one 0 . 4 i 0 mg / i
rep i Copper cone 53.753 mq / i
rep 1 Co_ 2 3 1 c one i . 750 mg / i
re? 2 Lead cone mq / I
rep 2 Ch r omium ccnc 0 . 5 2 1 mg / i
re? 2 hi i c k e i cone 0.779 mg / i
rep 2 Zinc ccnc ii3 . 73 4 mg, i
re? 2 Fe _2 5C ccnc 3 3 .3 . 2 2 ma / i
rep 2 C 0 0 a i t cone 1.774 mg / i
rep

■>

C r _2 0 7 cone 0 . C 1 V m a / i
rep 2 Cd_223 cone 0 . 4 i 2 mg / i
rep 2 Copper ccnc 5 & . 3 5 0 ma / i
rep 2 Cc_ 2 3 1 ccnc 1 , 5 3 .3 mg '■ i
rep 3 Lead ccnc i 1 5 .09 mq . i
r e 0 3 Chr cmium cone 0.73 0 ma / i
rep 3 H 1 c k e i cone 0 . 3 0 5 ma / i
rep 3 2 1 nc c 0 n c i 1 a 3 3 0 ■ug / i
rep 3 i e_2 5 3 cone 3 0 ; . 9 2 mq / i

33 
9 0 
33 
55 
<iu 
4 i 
72 
i 2

i . 33 
2.90

G:.·:S 137.5 
Le .::i. ci 
Ci-, r omi um 

i'! i C ice i 
Z1nc 
F e 2 :i £ 

Cobaic 

Cc ;:i ;:i er · 
Cc 2.'.L 

Q C: i{ Vi 2 6 2 9 - 2 3 

:eo 
rep 
::· e P 

rep 
rep 
rep 
rep 
r e p 
:: e P 
rep 

:: e P 
rep 
rep 
rep 
:: =P 
rep 
rep 
rep 
rep 

3.V 

av 

.av 
av 

rep 
rep 
r e p 
rep 
I e p 
:: e i:: 

:: e P 
:: e p 

r1::p 
r2p 
re ;:i 
rep 
r e ? 
:: e P 

rep 
rep 

rep 
rep 
rep 
re o 

r e i: 

2. 

2. 
2 

J 

2 

J 

2 

2. 
C 
3 

702 

i 

1 

2 

J 

Q 

1 

G 

G 

Le .::. d 

·-.:-i:.- ,:m1um 

i-~ 1 ck e i 
2 l :1 C 

re 25e 
Co c;:, l t 
Cr- 2 6? 
c:c 2. 2. 3 
..:: c;:: ;:i er 
Cc 2.31 
Le .3. d 

Chromium 
i...Zicicei 

Fe 25C 
Ccbai ~ 

Cr 
Cd 

i C 
0 0 2. 
7e 7 

4JS 
i 9 

- 25 
16 2. 

G .5 .3 
9 3 tJ 

2. .?, ~ 

2 J l 

ma 

mg 

mq 
mg 

mq 
mg 

mq 

:ng 

mq 

mg 

i 
i i 
I i 
i l. 
/ i 

i i 

: i 

i 

! i 
i . 

Lea ci 

Chrcmit:m 
Viicicei 
Z1nc 
fe 25C 
Cccait 
Cr 2 6 7 

Copper 
C C 2. 3 1 

L e :i ci 

Chr..:im1c::u 
Hickel 

Z1nc 
Fe 25C 
Co::::a.lt 

2 c. 7 
2 2. 3 

Cc;:i;:ier 
Cc L. 3 1 

L e .a d 
C:1r c.: m1um 
E rcicei 
Ztn ~ 

c: :~nc 
CO :1 ·:. 

cor.c 

cone 
CC::-\".: 

c c n ·:: 
cone 
cone 
cone 
cor.c 

cone 
cone 

:.enc 

ccn:. 

co n e 
cone. 
cone 
cone. 

ccnc. 
!c. 0 r. C 

cone 
CO n::: 

:.one 

c.on~ 
cc n-:. 

CO r.c 
,: 0 :,, ,: 

c o ne. 
CC r. C 

".: 0 n C 

:. 0 :-1 ::: 

·.: ,~ n ·: 

::: o nc 

sci 

sd 

s ci 
s-: 
s ci 
sd 

sci 

sci 

sci 

SC 

l '..: .:.. :) :n; ., 

7 1 2 . 0 : ma : 

~C:~ :n;:: 
Y.:B mq : i 

ru :I : 
nq: i 
:ng i 

::i q I l 
7 1 5 :ng i l 

O.C22 m::ii 
3 . 532. mgil 

:· 0 2 . C 2 :r:i.q f i 
c, 2. ?.2. mg : 

0 i2Z %c·1 
C: • C: 7 ,'.} i %c. ., 

0 . 0:05 0/r.c•, 

~- :3Qi "'laC'"J 

0 . 02.12. ":ocv 

0 . 02.::c ¾cv 

C: u042. ¾~ .. 

ii5 05 mq,'i 
CJ.77~ mgil 

0 . 72.3 !':lq/i 

~ i 5 . ~ J 7 mg i 
e 5 } . . 2 4 :nq ., 1 

7 2 ': mg i 
,3:0 m~ : 

0 . 4 LO :nc;; / 
58 . :5C mq ! 

7,jQ :n:; : 

5 2 1 

mq i i 

mg : 
r:iqi 

2 2 ma ,' i 

7 74 :n; , 

,::;, t::::0 l':10/ 

l . :J .)j :nc;; • 
1 1 S Q ~- mq . 

7 3C: :n.; : 
:.; ...: ;::; ma ., 

3 . C2 
.3.90 

i . 55 
1 .40 

. 4 i 

s i 2. 



Qua
Lead
Ch r om:um 
i'i i c ic a i 
Zinc 
r a _2 5 C 
Cobait 
C r _2i7 
Cd_223 
Copper 
C o_2 31

QCK H3d3 5-2<}

OCX H3639-24 
Lead
Ch r om:um 
H i c k a i 
Zinc
re _25C
C o b a i t 
Cr_2i7 
Cd_2 2 3 
Copper 
Co_23i

Coin A

rep
rep
rep
rep

3 V
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V
■i V

a V

rep

3 Cr._3o7
2 Cd_223
2 Copper 
2 Co_23i

115.75 ma/1 
0 7 7 <i mg / i
0.772 mg/i 

116.747 
C6 i

0 
0 

5 7

1
1

1
1
2 
2 
2 
2 
•)
2
2
2
2
2
3
3
3
2
2
3

3
3
2

mg / i 
4 6 mgi i 

1.7 73 mg i 
.837 mg/i 
403 mg/i 
401 mq/I 
322 mg/i

Lead
Chr cmlum 
H1 c k e i 
Zinc 
re _2 5C 
Cobalt 
Cr _2 6 7 
C d_ 2 2 3 
Copper 
Co_ 2 3 1 
Lead
Ch r cm!um 
141 c fc a i 
Zinc 
Fe _2 5C 
Co b a i :
Cr _2 6 7 
Cd_223 
Copper 
Co_2 3 1 
Lead
Chr om:um 
W1 c k e 1 
Zinc 
r a _2 5 C 
C o b a i t 
Cr_26 7 
Cd_22S 
Copper 
Co 23 1

2 . 
1 . 
■- . 

9o4 
0
2 . 
G 
2 
0

. 8 3 
i 7 3 
242
6 3 V
. 73
7 40 
26 8 
0 7 5 
0 7 1 
7 34

mg / i 
mg / i 
mq / i 
mg / I 
mq / i 
mg / 1 
mq / i 
mg / i 
mg / i 
mg / i

cone 
cone 
cone 
c -o nc

0.8 4 4 m g/ I 
0.4 0 2 m 3/ i 

5* . 5 7 5 mg i 
1.313 mg/i

Laid

5 d 1 . 1 7 3 % c V i . 0 i
sd 0 0453 %cv 5 . 7 1
s d 0 . 03<j3 %cv 4.70
s d 1 .3 40 6 14cv 1.53
s d 2.030 %cv 0.24
sc 0.0 5 0 5 "iev 2.35
sd C 0 1 6 6 =/b c V 1.77
sd 0.0052 %cv 1.27
s d 1.18 1'/ %cv 2.06
sd 0.0440 %cv 2 . 4 1

cone 4 . 0 '7 mq / i
cone 2.204 me /• i
cone 1.223 ma/i
cone ? . 6 '7 3 mg/i
c c n c '743.3 1 mq / i
cone 0 7 3 4 me /' i
cone 2 . 26'7 mq / i
cone 0.073 mg/i
cone 2.074 ma/i
cone i .0 4 3 mg/i
c one 3.67 mq/i
cone 2.046 mg/i
cone 1 . 2 8 '7 mq / i
c c nc 7.675 mg/i
cone 768.80 mq/i
cone 0.735 mg/i
cone 2.253 mq/i
cone 0 . 07'7 mg / ■
cone 2.058 mq/i
cone 0.747 mg/i
cone 3.80 mg/i
cone 2.233 mg/1
cone 1.213 ma/i
ccnc 7.537 mg/1
cone 782.07 mg/i
cone 0.752 mg/i
cone . 2 , 2 8 1 ir.g / i
cone 0.074 mg/i
e 3 ne 2 000 mq/i
cone 0753 mg/i

3 d 0 . 2 1 7 hicv 5.64
5 d 0 . 1 2 1 0 c V 5.56
sd 0.04i5 •■'/iev 3.34
sc 0.0 6 0 7 ^-iicv 0.63
s d : 7 . 7 : 0 'hicv 2.04
3 3 0 . 0 1 0 1 ^.c'/ 1 . 03
s d 0 . 0 1 3 C % c V 0 . 6 1
s a 0.0 0 3 3 ^ricv 4,33
S 3 0 . 0 1 1 4 "Ac V 0 5 5
s d 0 0 5 5 a '-k = 1- 5 6 5

e w n * ; 0" mu, i

r ep :) : r (., C : n C - C 4 4 m.:: : - .... 

::- e p ,_ ,..; 2 t. :) ~ ~ n -:: - 4 , . :. m: : 

re~ .;. 
~ -p~ ar c. c nc - ., - ;; , m~ 

::- e P J Cc L3 1 c c.. n::. J l .j r:-.; / 

c.:c:.:: i·LJ '.) 3 ~I - 2. ~ 
L e, a d 3V l l 5 5 ma l sd l 

. ,i;r..c ·1 i C: - l 

Chrcm: um a v 0 7 7 4 mg . s-= C: 0 45 'j ~/o c. ~.· 5 9 :. 
j-~ i cice i av 0 -; 7 2 mJ ... l sd 0 -~D 3 ;;,_c •-l 4 . -
z inc av 1 i 6 7 4 7 mg I sd l /j 40 s .;/uc .... 1 5 3 
F e 25C a ·.1 C6 i 4 6 mq l sd 2 0 -a 'fa C V - 2 4 
Caba t av 1 775 mg i l SC (j 0 30 5 ¼c·.- ~ 35 . 
Cr ? ,; - .., 7 .J.V 0 13 3 7 mg i sd .: , , 

l -- -..,a C. './ 1/ } 

Cd 2 20 av 0 <H 3 mg I l sd •j 005 2 %-::v l 2 7 
Copper -3. V J 7 40 i mq i 1 sci l l C l 1/ c;r;, CV - 06 
Co 2: l av i 32 2 mg i i sci c- 0440 :J1Q C ..... 2 4 1 

oc;~ !•! .3 6 3 9-24 rep l Lead e:::nc 4 C 1/ ma i i 
r e p i Chrcmi um cone 2 204 :n~ i . 
rep Vi 1 eke i con::: ,;. 222 mo i i 
rep l z inc cone .s :, .3 mg I . 
rep r e z 5C ccnc 'i 4 3 - . mg ... i 
rep Ceca i t cone Ci ~ J4 m; i . 
rep i :.: r 26 7 cone 2 , ,; -.., 1/ mq i i 
r ep Cd t23 co:i.c u (i 7: mg i . 
rep C o p ;:> e r c~nc z 0 4 ma i i 
rep 1 C::: 23 1 ccnc i 043 :ng i . 
rep 2 Lead ecnc - 6 ma I i 
rep 2 Chrcmi um co ne 2 Ci 4 .S mg i . 
rep 2 Ni eke i CO r. e : 2 C 9 mq ... 1 
rep 2 z i:i.c ccnc s 5 mg i i 
rep 2 F e 25C cone \' 6 e C 0 mg i i 
rep 2 Co :::a i t c.onc 0 9~5 mg ; . 
re? 2 Cr 2 :., 7 cone. 2 2 - 2 ma / 1 
rep 2 Cd 2 t.3 cone (i 0 7 1/ :n:;i i . 
rep 2 Coppe r C. C n ::! 2 "~ [; mq I i 
rep 2 Co 2 3 i cone Ci 9 4 i mg i 
rep 3 L e a. d cone 2 co mq ' i 
rep 3 Chromi um cone 2 233 mg i . 
rep .;; i'! i eke i cone z l .;; reo 1 

: ep :! z inc ccnc 53 r:i.g . 
rep r e 2 5 e c:::nc ;;· e 2 Q 1 mq : i 
r ep 3 Cob a. l r; cone 0 f5 - mg i . 
rep .;; - r ') . 7 ccne ') ~ l rr, q I i ..... -0 - -,., 
rep ., Cd 2. .i; s c-:nc 0 (j i 4 mg I .., . 
rep .;) ,.::::ppe r e :, ne 2 0 (. ,:: mq i .i 
:ep J Co .i; 3 l cone (j i' 5 :i :i:.g / . 

C:CY. i"i3 6 3 9 - 2 ii 
Le 3. d 3, 'J 2 C:. mq i i s ::i - 2 ! '7 ":• C '✓ - w 4 
S:.rom: i.:m av 2 i 7 3 mg : . sd 0 l - l w l,•Q: " .. : ::, ::, .) 

!'i i eke .i ,3, •.; 2 i 2 mo i l 5 ,j .... " i - w :10 ~ .. , .;. 2-i 

- l nc ~v -;, 6 3 mg I sC C. Q .~ .. i .1,'tl':. .... 0 6 j 

"i: e 2 5 ,, a .. , y C, 'i 3 mg ,, I i sd : 1/ : 0 •1':, e •: , 0 ..j 

:ooa l t ~ ... 0 :' ..; G ::q i ; sd G 0 : (j ':•C ·: ~ .., 
C r 2~ 7 .3. •.J z ., . ,: mq : so 0 Q ; 2C %c ·1 0 ! -0 . w 

Cd 2 2. :) av CJ u i 5 mg I sd 0 C: .J - "/JC 'I.' 'i :. ~ w ., 
,: .:, pp e r ?, z () - l mJ : s j 0 ; : ➔ -½c ·1 - ., . - -
1: J 2 3 l a 11 c., 9 ) 4 mg / s :i w C· 5 :, ;, ,,. :: \' 5 .::, s 

- :.- . r. A :- ~ ~ L~ ld - ; ~ - '- rr. J 



S o i n A

rep ; i i 1 c ic e i c one I 3 7 5 ciq ; i
r e c 1 Zinc zor.z 1.323 mg i
rep L Fe_25 C cone 1.57 IT. a / i
rep i C p b c i c cone i . 0 0 <i me i
rep Cr _2i7 c c nc 1 .330 ma i
rep i Cd_ 2 2 3 cone 1.033 mg / i
rep L Copper cone I . 0 '4 2 mg / i
rep I C o_ 2 3 1 cone 1.055 mg / i
rep 2 Lead cone 1 . 1 5 mg / i
rep 2 Ch r omium cone 0.735 mg / i
rep 7 Hi cic e i cone 1 . 0 4 I mg ; i
rep 2 Zinc cone i . 0 3 H mg i
rep 7 Fe_25 3 cone 1.34 mg ; i
rep 2 Coba i r cone 1.002 mg / i
rep 7 Cr_26 7 cone 1.034 mg / i
rep 2 Cd_228 cone i . 0 i 0 mg /' i
rep 2 Copper cone i . 02 5 mg / i
rep 2 Co_23i cone i .055 mg / I
rep 3 Lead cone i . Od mg / i
rep ", Ch r om t urn cone 1.040 mg i i
rep 3 H i c k e i cone i . 0 i 4 mg / 1
rep 3 Zinc cone i . 0 7 0 mg / i
rep 3 Fe_2 5 C cone i.iv- mg / i
rep 3 C 0 c a i t cone 0 . ? 5 7 mg i i
rep 7 C r _2 a 7 cone i . 0 7 2 mg / i
rep 3 Cd_228 cone 1 .000 mg / i
rep 3 Copper cone 1.045 mg / I
rep 2 Co_ 2 3 i cone i . 0 i 7 mg /■ i

Lead a V 1.09 mg/i s d 0 . 04 9 %cv 4 . 5 i
Ch romium a V 0 . •? 7 a mg /■ i s d 0 . 0 5 d d %cv 5 . 8 0
H i c k e i a V 1.044 mg/1 s d 0.0305 %cv 2 . 92
Zinc a V i.043 mg/i s d 0.0249 %C V 2 . 3 9
Fe_258 a V 1.3d mg/i s d 0 . 1 93 %cv 1 4 . i 5
C 0 b a i t a V 0 . 9 -7 i mg / i s d 0.0207 =.•« C V 2 . 0 9
Cr_2a 7 a V i.052 mg/1 s a 0 . 0 i 9 9 %cv i . C i
Cd_228 a V i.0i4 mg/i sd 0 . 0 i d 3 %C V i . 6d
Copper a V i.038 mg/i s d 0 . 0 i 1 4 %c V i . 1 0
Cc_23i a V 1.053 mg/i s d 0.0339 % C V 3 . 22

. 1 e _i 0 0 rep 1 Lead c c n c - 0 . 0 4 IT. Q i i
rep 1 Chromium cone -0 . 0 1 4 rug / I
rep : H i c k a i cone -0 . 0 1 1 luq / i
rep i Zinc cone 0.00 7 mg / i
rep i Fe_25C cone i 0 5 . 3 5 Tuq i

rep 1 Cobalt cone -0.002 mg / i
rep 1 Cr _2d 7 cone 0.020 mq /
rep 1 Cd_Z28 c c nc 0 .004 mg / *
re? 1 Copper c c nc -0.007 mq /' 1

rep i C c _ 2 3 1 c c nc 0 . 0 1 9 mg; 1

re? 2 Lead c c nc - 0 . 0 1 me ; i

rep 2 Ch r cmium c c nc 0 . 0 0 2 me 1

rep 2 H1 c k e i c c nc 0 . 0 0 d mq / 1
rep 2 Zinc cone 0 . 0 1 7 mg / 1
rep 2 Fe_258 c c n c 1 Od . 00 mq / I
rap 2 C 0 b a i t cone 0 .004 mg ; 1
rep 2 Cr_2d7 c one 0 . 0 1 d me / i
rep 2 C d_ 2 2 5 cone 0 C 0 2 me :
rep 2 Copper cone - 0 .001 ma / i
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i 3l mg/.i 

0 9 9 i mg i i 
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3oin Fe_iOO 
Laid
Ch r omium 
i'i i c k a i 
Zinc 
Fa_2 = 0 
C o c a I t 
Cr_2d7
Cd_22a
Copper 
Co_2 3 i

D I

rep
rep
rep
rep
rep
rep
rep
rep
re?
rep

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

2
3

■<

3
3
3
3
■3

Lead
Ch r cmium 
i'i 1 c k a i 
Zinc 
r e _2 0 C
C c b a i T.
C r _2 6 7 
Cd_ 2 2 e 
Copper 
Cc_ 2 3 i

cone 
c c nc 
cone 
cone 
cone 
cone

W 4 *
cone
cone
ccnc

'j . 0 0 m q ! i 
- 0 . 0 : i mg i 

0 . 0 ; 0 mo •• i 
3 0 0 3 mg ■■ i 

1 C -4 . 0 <i ra g / i 
.002 mg/i 
.00: mq/i 
. 0 0 2 mg/ i 
.02: mq;i 
.024 me /■ i

- 0 
- 0 

0
-0

0

0 2 mq/ I 
.003 mg/i 
.002 mq/I 
. 0 i i mg /■ i

mq / 1
____mg / i
01i mq/i 
002 mg/I 
0:2 m q/ i

1 i

-0 
-0 

0 
0

i 05 . d2 
-0.000 

0
0 .

-0
0 . 0 2i mg/ L

s d 
sd 
s d 
s d 
s d 
s d 
s d 
s d 
s d 
s d

0.023 
0.0033 
0 . 0 : 1 0 
0.0033 
i . i 43 

0.0037 
0 i i 2 
00:2 
00 74 
0030

%c V 
^NlC V
%cv 
%cv 
i»c V 
%cv 
%c V 
%cv 
■ViiC V 
%cv

rap i Lead cone -0 . i : mq / i
rep i Ch r omium cone -0.0:0 mg / I
rep i H i c k e i cone -0.032 mq / 1
rep i Zinc ccnc 0 . 0 0 i mg / i
rep 1 re_25S ccnc 0.55 mq / i
rep 1 C o b a 1 t cone -0.004 mgi
rep i Cr _26 7 cone 0.004 mq i
rep 1 C d_ 2 2 3 ccnc 0.000 mg / i
rep i Copper cone 0.007 mq / i
rep i C 0 _ 2 3 i ccnc -0.026 mg / i
rep •> Lead ccnc -0.06 mq .' :
rep 2 Ch r omium ccnc -0.005 mg i
rep 2 H i c k e i cone -0.002 m q / i
r e B 2 Zinc cone 0.007 mg i
rep 2 Fe_253 cone 0.05 mq / i
rep 2 C 0 b a i t cone -0.003 mg / :
rep 2 Cr_26 7 ccnc -0.006 mq / :
rep 2 Cd_223 ccnc 0.005 mg / 1
rep 2 Copper ccnc 0 .004 mq / i
rep 2 Co_23 i ccnc 0.020 mg / i
rep 3 Lead ccnc 0.0: mq / i
rep Chr omium ccnc 0.007 me / i
rep 3 i'i i c k e i ccnc -0.030 mq / 1
rep 3 Zinc cone 0 0 0 7 mg i
rep 3 Fe_25C cone - 0 . 0 4 mq / :
rep 3 C 0 b a i t cone 0 . 0 0 i mg i
re? 3 Cr _2o 7 ccnc 0 0 0 4 mq / :
rep 3 Cd_ 225 cone 0.000 mg / :
rep 3 Copper cone 0.000 mq / i
rep Co_ 2 3 : ccnc 0.003 mg ; i

window adqa

: 50 . 
i 0 y . 
i0 9 . 

3 2 . 
i . 

4 7 05

: i
3 1 
7 y 
53 
OC

V 7 . 5 i
4 5.73
5 V . y 2 
1 4 . 5 7

window adqc

windo'.v edge 

windov^ edge

window adcc

Lean a V -0.05 mq / i sd 0 0 5 '7 %c V : 0 7 3 6
Ch r om1um a V -0,002 mg / : sd 0 . 0 0 3 7 V 373,72
i 'i i c k e : a V -0.02: mq i sd 0 0:65 V 7 7.37
Z:nc A V 0 . 0 0 7 me / I sd 0 0 0 0 4 %BV 6,26
Fe..2 5C a •/ 0 : 5 mq / : s d 0 3 : C ■■kc V : 7 0 . 0 7
C c b a : t a. V - 0 0 3 0 mg / : = d j 0 0 5 ^ioz : : -6 3 2 :

r ep 2 L e <i. d :::. :in.:: ,:; 0 0 mq 

rep J Ch:-cmi '.l :n C. C :1 ': C: " : : :n; : 
rep ~ i·Z 1 .:: :< e i CC :1 C ,j 

" : " Tr. .J : 

rep J z l r~ C C. C :1::, " " 
0 ;j n; i 

[ ep ' i" e .?. :; C :::.on:::. 1 'i t, 'i mq : i " 
rec 3 Cc b?. i '• c.::cnc - " 

:; 0 ~ mg I i. 

rep 3 C r ~6 i :::. -:: n::. - ~ ·l G : mq : 1 

rep J Cd 2. 2. 8 cone " " 
,. 2. :ng I . 

re? J Ccppe r con e - 0 0 .?. ! mo : 1 Wl :1dow ~ d q :: 

rep J Cc 23 1 CC!1C C· " 2. 'i mg i . 
So i n . e 1 Q 0 

Le~d a 'J -t.; 0 2 :nq i 1 sd Q oz 3 %::. V !. " 0 1 1 

•:hromi ~:n d. "J -0 0 0 () mg i l sd (j •j(: 06 % CV 1 Q 5 t 

i·U c:k e i a V 0 00 2 mq I i sd Q 0 i 1 ,J Of.::. 'J 60 9 7 9 

z in::. av 0 0 i i :ng i 1 sd (: 0055 11/1 ': V 5 2. 55 
i: e 25 i3 av i 05 6 z mq i i sd i i 43 ,-;., C. 'J i QC 

Coca i t av - J 000 mg i . sd C, U0.3 7 Yfo C •,: 'i 7 05 ..; 

Cr 26 7 a,: 0 0 1 i mq i i sd 0 i) 1 i 2 ·'/; C. •.; 9 ? 5 i 

Cd .?. 2. !l av 0 0 G 2. mg i i sd (i (: (i . 2. ;;. C. •.; 'i 5 75 
Copper a'✓ -C 0 i 2 mq i i sd " 00 74 "Ji:c. V 5 }· 9 2: 
C ·:i 2. J i z..v G CJ 2. i mg I s ci 0 0030 %c·.: l 'i 5 7 

D . re? 1 L e a d :::.on:::. - ~ i ' mq i l 

rep Chromi um CO nc. - ( • 0 !. 0 :ng . 
rep i j,i l ,:::k e l cone -0 J.3 2 mq i l window 2dq~ 

rep i z inc ccnc. (: 006 mg i . 
rep l F e 25 8 cone ,:, 

" 5 mq , i 

rep Cob~ i t cone - 0 004 m~ .,, . 
r e ? i Cr 26 :::. 0 r.::. " ·J,J 'i mq 

rep C ci 2. 2. 13 ccnc. " 0 (i C, :ng i i W! :. d o·.J edge 
rep Copper c. on::. Q 00 7 mo i l 

r ep Co 23 i C. C n:::. -0 026 m 9 I wr :-idow e ci g e 
rep .?. Lead ccnc - '...; 06 mq : i 

rep 2. Chr o rn i um c. o nc - G 0 05 mg I . 
rep 2. 1,~ i :::ke l ::on:: -0 002 mq 1 
rec 2 z in:::. CO nc. C: GG 7 :ng I i 

rep 2 F e 25 8 con~ 0 05 mq i l 

rep 2 Coba i t cone. - C: QC,J m;i i . 
rep 2 Cr ; , - ::, 7 con e - ,J 000 mq I i 

r-ep 2, Cd 2 23 C. C n C G 005 :n ;I i . 
:ep - Ccpper cone u :) C: <j mq i .i 

rep 2, - 23 l co ne -~ 
u u 2, 0 :n~ i . 

rep J Lead C. C n C. 0 0 ! mq I i 

rep : Ch::- o rn i u:n cc nc 0 00 7 :q: i 

rep " id cice i c or.c -0 u J () mo : 1 Wl r:.dcw e d ::; :: 

r ep : z i n :::. cone w (j 0 7 m-
"' 

I i 

rep ,;; F e 2 5 C con ·: - -...: 04 r.lQ i 

r- e P " C;;i c 3, . t C O :1 :'.: " 0 " :, mg : . 
r"" ~ - ,., 2 Cr 2 (., 7 -~= n c ',J V 0 ~ l:l'1 : i 

rep J ca 2. 1 !j ::::Jn::: 0 QC: C: ::n g ! . 
r~p J ·:. q: p e r ::.:.:i n :: " J ' ... [; :no i 

::- e i:: C ,: - J . c 1: nc " 0 " " r.,g : . 

L e 3, o -2. ·1 - ·J 0 " mo I s-:i ,J ,:,, 
" i "roe'✓ !. u 9 26 

c;,. r !Jffil :.J :n av - G C: 0 ~ mg I sd 0 " w 3 -; Jf.J:. V " 7 J 7 :: 
i·l i eke i _J. '.,/ - 0 0 ') 

1 m.::, : i s '.l 0 J : (., 5 %:::. 'J C 3 ~: 

z 1 :1-: G V 0 (: C: 7 me;: i s ::i " 0 ::: C 'i a,..,:. ·; .:; - •. 

r 2 5C s s ,:: ' ;;, :'ir, 1:, .. C C 
. 

e 3. ••• " 1 mq I J : ·• 
: c b 3, l r. a ,., - Ci " :n:;: : s-: j 1; •j :j ' J/1):: : : '· ' 2 

" w " 



Cd..2 2a 
C 0 p p a r 
Co 2 3 i

ID

\

00"

I K

rfP

a V 
a V 
a V

0 0 j 2 mg/i 
0 . 0 0 6 mg/. 

- C 0 0i mg/ i

sd
3d
3d

0
0
0

0 0 2 •/ "/ii 0. V
(,■ 0 2 2 % c 7
0 2 3 0 ^-.cv

i56 . i 3 
3 : , 0 y 

2036.3

rep 4. Lead c c nc •j . 'j 5 mg / i
rep 1 Ch r omium cone 0.263 mg / 1
rep 1 i'i i c ic e i cone 0 . 3 3 '7 ma / I
rep * Zinc cone 0.552 mg / i
rep F e _2 5 3 cone 270.37 mg ; i
rep L C 0 b a i c cone ■•.55 0 ag /■ i
rap i Cr_2a 7 cone 0.326 mg 7 i
rep 1 Cd_226 cone -0.002 mg / i
rep i Copper cone 0 , 1 1 8 mg / i
rep 1 Co_23 1 cone 0.535 mg / i
rep 2 Lead cone -0.07 ng /■ i
rep 2 Chr omium cone 0 . 3 1 2 mg / i
rep 2 H i c ic e i cone 0.316 mg / i
rep 2 Zinc cone 0.53a mg / i
rep 2 Fe_25 C cone 287.82 mg / i
rep 2 C o c a i r cone 0.560 mg / i
rep 2 Cr_2a 7 cone 0.334 mg / i
rep 2 Cd_ 223 cone 0.006 mg / i
rep 2 C c p p e r cone 0 . 0 7 i mg / i
rep 2 Co_23 i cone 0.623 mg /i_
rep 3 Lead cone 0.05 mg / i
rep 3 Ch r omium cone 0 . 2 7 1 mg / i
rep 3 i’i i c ic 6 i c c nc 0.307 mg / i
rep 3 Zinc cone 0.554 mg / i
rep 3 Fe_2 = 8 cone 270.50 mg / i
rep 3 C 0 b a i r cone 0.574 mg / i
rep 3 Cr _2 6 7 cone 0.333 mg / i
rep 3 Cd_223 cone 0.002 mg / 1
rep 3 Copper cone 0 .078 mg / i
rep 3 Co_23 i c one 0.550 mg / 1

rep Lead cone 0.53 mg / i
r ep 1 Ch r cmium cone 0.757 mg / i
rep X i'i i c k e i cone 0 . 7 7 3 mg / i
rep 1 Zinc c c nc 1.162 mg / i
rap i Fa _2 5 8 cone 437.07 mg / i
rep 1 C 0 c a i t c c nc 1.273 me / i
rap i C r _2 6 7 c c nc 0 . 8 C 3 mg / i
rep 1 Cd_223 cone 0 . 5 1 4 mg / I
rep 1 Copper cone 0.623 mg / i
rep I C c _ 2 3 i c c nc 1.366 mg / i
rap ,i Lead c c nc . 4 3 mg / i
rep 2 Ch r omium cone 0.772 mg; i
re? 7 i'i I c k a i cone 0 . 7 1 7 m a / i
rep 2 Zinc cone 1.204 mg / I
re? 2 t a _2 3 C eone 4 7 0.7 4 mg / i
r e D 2 C 0 D a i t cone 1.266 mg / i
rep 2 Cr_267 c c r. c 0 84 3 laa / i
rep X, C d _ 2 2 3 cone 0 3 1 5 mg / i
rep 7 Copper cone •3 .643 ma / i
rep 2 C o_ 2 3 i cone 1.322 mg .■ i
re? C h r 0 mium cone 0 7 4 7 ma / i
rep 3 Lead cone 0 6 7 m? / i
rap__ line eone 1 1 6 L mg/ i
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Ch r 03X1 urn
i'i i c k e i

M3 i 3 ? - «i2

rep 3 Chtoiaium cone ■j 2 2 3 m q i
ran 2 Leap cone - 0 2 3 m c .' 1
r e 0 3 Zina cone 0 0 3 3 m q ■ i
rap Z M: c k e i cone 0 3 3 3 mq 1
rep 3 '3 c p a i t cone 0 . 3 0 1 mq .' i
rap 2 te_25S cone 2 a 0 a 5 mq: i
rap 2 Ca._22S c c n c G CO? mqi
rep 2 2r_2a/ cone G 3 7 5 uq/ i
rep 2 Co_23i cone 0 . 2 u i, ma / i
r ec 2 Copper cone 0 . i2 7 mg/ i
t ep 3 Lead cone -u Gv mq .' i
rep j Ch r c nxi urn cone 0 . 3 . mq / .
rep 3 i-i i a k 6 i cone 0 .357 m q, i
tec 3 Zina cone G . 3 4 5 m q 1
: ep 3 Fe_258 c c nc 2 7 2 . ia mq/ i
r e □ 3 Cooalt cone 0 3 0 3 m q/ i
rep 3 Cr_267 cone 0 . 3 C S mo 7 i
rep 2 Cd_226 cone 0 . G 0 ■? mq / I
rep 3 Copper cone 0 . 12 3 mq/ i
r e 0 3 Co . 2 3 1 cone G.3G3 ma^:

a V - 0 . 1 i mq /' i s d 0 . : 0 7 “/t a V
a V G . 3 7 3 iog / i s d 0.0450 %av
a V 0.343 mq/i s d 0.0 144 ^av
a V G .6 3 3 mg/ i s d 0 . C 0 7 7 % a V
a V 233.43 mq/i sd 5.01C %cv
a V 0.3 04 m g i s d 0.0037 %av
a V ^ 0.382 mq/i sd 0 . 0 0 3 y c V
a V G .0 0 3 mg/ i s d 0.0014 %cv
a '■/ 0 . 12 5 mq/ i s d 0.0055 %cv
a V 0 . 2 •? i mg ; i s d 0.0125 a V

rep i Lead cone -0.45 mq/i
r eo - Chromium cone 0.443 mq/i
rep 1 M i c k e i cone 0.3'7 2 mq/i
rep i Zina cone 0.375 mq/i
rep 1 Fe_253 cone 3 0 5 V -7 mo 7 i
rep 1 Cobalt cone 0.33 7 mo 7i
rep 1 Cr_237 cone 0.4/1. mq 7 i
rep 1 Cd_223 cone 0 . 0 0 7 me 7 i
re? 1 Copper cone 0. 15 4 mq/ i
rep 1 C 0 _ 2 3 i cone 0.35? mq/I
rep 2 Lead cone - 0 . «i -i ma , i
r e 0 2 Chromium cone 0.515 ma/1
rep 2 M i a k e i cone 0.37. mq/i
rep 2 Zina cone 0.3 7 3 m a 7i
rap 2 Fe_2o8 cone 3i5 01 mq/i
rep 2 C 0 b a i t cone 0 . 4 i 3 m a / i
r e p 2 Cr_2o7 c c nc 0 . 4 S 0 mo/ i
rep 2 Cd_22S cone 0.0:0 ma 7 i
rep 2 Copper c c n c 0 . .3 3 mq/i
rep 2 C 0 _ 2 3 1 c c nc 0.3 4 7 m a 7 1
rep 3 C a r 0 TT. i u ir. cone 0 . 4 7 7 ma/ i
rep 3 Lead cone -0.4/ me/i
rep 3 Zina ^W W i ft 0 . 1, 7 : mq/i
rep 3 H i a k e i cone 0 3 7 i ma; 1
rep 3 C a 0 a i t cone 0 3 a 5 mq/i
rep 3 3 e_ 25 3 c 0 n c 3:2 30 mq/1
re? 3 Cd_22e con: 3 007 ma/:
r e a 3 C r 2 a 7 : n c 0 4 3 3 ma/ :
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;? -<i2 
Cfi c cir. 1 uir. 
Lead 
Zinc 
M I c k e i 
Zcba i t 
?e_i5 S 
Cd_2 2C 
•Zr_2d7 
Co _2 31 
C o p c e r

K3w3y-«i3

H2:>2?-43
Ch r oroi uic 
Lead 
Zinc 
Li 1 c k e i 
C 0 D a i c 
r e.. 2 5 3 
Cd_22C 
C l:_ 2 ^ ;
Co _23i 
C o p D e r

^ 2 y - 4 H

r e 0 
I e o

■i •:

a V 
a V 
a V 
a V 
a V 
a V 
a V 
-a V 
a V

rap 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
r e p 
rap 
rep 
rap

^ 7 - .
•w w
Copper

one
one

u 3 '4 3 nc i
U * 4 7 JTIP • i

0 4 2 w m a / i
-0.45 mg/i 
0 . <i C 0 m g / I 
0. 3 3 j mg: I 
0 . 3C 9 mg/: 

3 12.30 mg i 
0.008 mg.I 
0.47 9 mg/ i 
0.352 mg/1 
0 . i 4 3 m g / i

S Q 
S 3 
3 d 
s d 
S3 
S 3
s d 
sd 
s d 
s d

0 . 0 .: 5 3 
0,0. 3 

0 . 0 i 1 5 
0 0 0 9 2 
0.0237 
2.3i? 

0.00:3 
0.0023 
0 00 5 9
0 0 0 0 0

'Vs P V 
V» c V 
'Vb c •/ 
VoC V 
'•hz. 7 
%C V
'Mev 
% C V
Vac V 
VoC V

1

2 
2

2

2
2
2

Lead

Ch r cmium 
i'i i c k a i 
Zinc 
re_,233 
Cobalt 
Ct _267 
Cd_228 
Copper 
C o . 2 3 1 
Ch r omium 
Lead 
Zinc 
H1 c k e i 
C 0 b a 1 t 
Fe. 250 
Cd_223 
Cr„2>:7 
Co _231

coni -01.37 mg / i
ccnc 0 . 492 mg / i
cone 0 , 43 4 mg / 1
c one 0 . 343 mg / i
cone 3 2 8 .55 mg / i
cone 0 . 7 : 0 mg i
cone 0 . 3 i 2 mg i i
ccnc 0 . 0 i . mg / i
cone 0 . i g G mg / i
cone 0 . 7 23 mg / i
ccnc 0 . 5 0 '7 mg / i
cone -0 . 4a mg / 1
c one 0 . 338 mg / i
cone 0 . 4 73 mg / i
cone 0 . 752 mgI
cone 334 . 3a mg /■ 1
cone 0 . 0 0 i mg . i
c one 0 . 534 me / i
cone 0 . c 3 7 mg/ i

w a
53 
7 0 
33 
1 0

0.31 
1 3 . o 9 
0.4? 
i . 3C 
5.45

^vindow edge

V7indcw edge

rep 2 Copper cone 0 . i7 * mg/ 1
rep 3 Ch r cmium cone 0.525 mg;’ i
rep 3 Lead c 0 n c - 0 . i7 me /■ i
rep Zinc cone 0.334 mg/i
rep 3 HI c k e i cone 0.444 mg/ :
rep 3 C 0 b a i t ccnc 0.730 mg/i
rep 3 fe. 253 cone 333.01 mgi
rep 3 Cd_228 cone -0.004 mg/ i
rep 3 Cr„237 ccnc 0.503 mg/ :
rep 3 ■C o _2 3 i cone 0.358 mg/ 1
rep 3 Cooper cone 0 . 15 3 mg/ -

a V 0 . 3 0 9 mg i s a 0 . 0 i a 5 %C7 3 . 24
a V -0 . 3 4 mg: I s d 0 . i 3 : Vii p V 43 ,. 0 5
a y 0 . Si 4 8 mg : I S 3 0.0:38 ”/«C V . . 2
a V 0 . 459 mg; 1 s d 0 0:77 Vb Z V J ,. 55
a V 0 . 73 I mg/ i 5 d 0.02:2 VI c V 2 . r i
a y 3 3 3 . 3i mg/ ; 3 C 4 .3.3 Vo C V . 4 4
a V 0 . 003 mg/ r 5 d 7 3 0 7 : 'Vs c V zoi; . 4 7
a V 0 . i. 7 mg/ i 5 d 0 .0:5 0 Vo C 7 2 . i
a V 0 , 373 mg/ i 3 d 0.044a Vic V L . a2
a y 0 . :3 3 mg/ i s d 0 . 0 0 '7 a Vo C V 5 . ? 0

rep : Lead cone -0.32 m g / 1
r e D : Ch r 0 m 1 ura ccnc 0 . 4 .i 0 m c .' i
rep : i*: X c ic e 1 ccnc 3.44/ m g/ I
r e 0 : Zinc c 0 n c 0 -j 0 0 me .

window edge

window seas

• 

: ? - 4 L, 

Cn::::1-r.1um 

z i !1':! 

:·i 1 ck e l 
Cc:ia. it 
;:e 
Cd 
,: r - , -" ..) / 

Co 2.31 
•:,:,pee::-

:·::: '.; .:; ? - 4:: 
:_:n:-~mium 
::. e a d 
Zinc 

Cobalt 
: e 2':5 :J 

:: e ~ 

. e D 

. .). 

a ·1 

3. ,. 

a·: 
3. V 

a·: 
a. ·: 
a •; 

av 

av 

r e ? 

rep 
rep 
rep 
rep 
rec 
rep 
rec 
reo 
r-ep 

rep 
rep 
:.- e o 
reo 
rep 
rec 
rep 
:-ep 
r ep 
rep 
rep 
rec 
rep 
rep 
re ;:i 
rep 
rep 
rep 
rep 
rec 

a. 'J 

av 

a. '✓ 

a·: 
3. ·: 

,! 'J 

,3 . 
:. "J 

.J. V 

~ . .., 

r e;; 

reo 
r e;:; 
:- e :J 

- l - -~ - , 

J Cocr:;e :.-

·J • n 
'i ... .;, :.:..:i : 

- u 'i 5 :ng i 

0 6 co m:::i -
,, 3 '3 ) :n ·g : .. 
0 J(! y mo -

,J l 2 ;; G mg i i 

0 ooe mo l 

IJ 4 7 1/ mg I 1 
0 -- :?. mq i i 
:, ! 'i.:, :ng i 

l Lead 
l Ch r c:ni um 

i·l I eke i 
l z inc 

r e 25 a 
l Coba . t 

Cr ' . -e 7 
! ·:c 2 2 8 

Co1Jpe r 
Co 2 3 l 

z ~hromi uru 
L. Lead 
L. 2; i nc 
L. Ni eke 1 
2 Coba. l t 
2 i: e 2. 5 ~ 
2 C ci 2213 
2, Cr 2 ..) 7 
2 Cc 2.J l 

2 Ccppe r 
J Chrcrr.1 um 
:: L e a :i 
·, 2. i nc: 
3 I,i l eke i 
.3 Co Ca. l t 

3 F e 2.53 
,; ,:d z 2 c 
3 Cr 2. 6 7 

3 Co 23 i 
J Coooe r 

0 --y J:lCj : i 
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re . 2 5 C
C c b 3. i r 
C r _ 2 G 7 
Cd . 2 2 3 
Copper 
Co_ 2 3 1 
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Laid 
Zinc 
i'i I c k 6 i 
u o b a i t 
X-e. 2 53 
Cd_228 
Cr_23 7 
Cc _2 3 X 
Copper

c c n c 
c o n 2 
cone 
c 0 n 2 
■zone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
c c nc 
c 0 n -2

2 7 * . 4 -4 
0 . 5 ; 5
■j . 
3 
0

0 . 
0 . 
-0 
0 . 
0 .

4 fc V 
00 j 

. *1 .

3 i 
<45 C 
. 2 7

■o 0 4 
H 0 0

0 . 5io 
2 ? 7 . 2ci 

0.007 
0 . <i 5 1 
0 . 52 i 
0 . i j 3

ma 1 
laa ; i 
ma! i 
rac .• i 
me i 
me i 
ma i 
maI 
mo: i 
ma . i 
ma ■■ i 
mg / 1 
mo ; i 
mg / i 
mai 
mg / i

rep 3 Lead cone - 0. 1 a mg / i
r e Q 3 Ch r omium c c nc 0.333 mg/1
rep 3 Nickel cone 0.405 ma/1
rep 3 Zinc cone 0 . a.2 me / 1
rep 3 Fe_25E cone 2 y 4 . 3 3 ma/ 1
rep 3 Cobalt cone 0.602 mg/1
rep .3 Cr_2i7 cone 0.453 mg/I
r e Q 3 Cd_223 cone 0005 ma/1
rep 3 Copper cone 0 . 1 3 5 n g / i
rep 3 Cc._23i cone 0.330 me/1

I'l 3 3 3 ? - 4 <5
Lead ■a V -0.26 ma/i sd 0.072 %cv 2 7.33
Chromium a V 0 . <5 3 3 mg / i s c 0.0431 %cv 5 . •/ 1
Nickel a V 0.41e ma/i s d 0.0 2 7 0 <n>cv a . 47
Zinc a V 0.606 mg/i 3 d 0.00 6 4 ‘/4 c V 1.06
Fe_2SC a V 2 y 4 . 4 1 ma ,• I s d 2 . V 1 1 ■•iev 0 . y y
C 0 b a 1 r a V 0 . 5 3 i. mg / i 5 d 0 . 0 1 5 ? '.vcv 3.25
Cr_2»7 a V 0.438 mg/i s d 0.0073 %cv 2.04
Cd._2 2 3 a V 0.006 mg/i 5 d 0.0023 =/ii c V 3 5 . 0 5
Copper a V 0. 13 4 mg/i s a 0.0024 %cv 1.32
Co_23 1 a V 0.322 mg/i sd 0.0 0 74 % c V 1.4:

N3iCy-«15 rep i Lead cone - 0 . 13 mg/ i
r e D 1 Chromium c one 0 7 1 0 mg/ 1
rep 1 Nickel cone 0.354 mg.i
r e c 1 Zinc cone 0 . 317 me/1
rep 1 Fe_253 cone 2 2 -3 . 1 4 ma 1
r e D 1 Cobalt cone 0 . 2 -7 3 mg / 1
rep 1 Cr_2i7 c 0 n -2 u . 6 21 ma/1
rep 1 Cd„223 c c nc 0 . 0 0 y me / i
rep 1 Copper c 0 n 2 C . 1 3 4 m a 1
r e D 1 C 0 _ 2 3 1 cone 0 . 2 o 2 m a / 1
rep 2 Lead ccnc -0.30 ma/i
rep 2 Ch r 0 mium

.1^ ^ ^ w w * t w 0 a 2i me/ 1
rep 2 Nickel cone 0 . 3 0 3 ma ■' i
rep 2 Zinc -2 0 n c 0.322 me.i
I e c 2 F e . 2 5 C ccnc 3 3i . 3 G ma/ i
rep 2 C c b a i ccnc 0 . 2 j ;■ me ; .
re? 2 C 1 _2 1, 7 zone •j . 2 2 C ma .■ i
rep 2 C d _ 2 2 6 cone 0 . 0 0i me. 1
rep 2 C c p p e r e 0 n .2 ■3 1 7 0 ma 1

e c 2 C 2 _ 2 3 1 2 0 n e 0 25s mai1
rep 3 Lead c 0 n c - 2 0 7 mj i
I e D •1 Chrciuium cone 0 J 21 mi.
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Copper 
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i':: c k e 1 
Zinc 
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Copper
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r e c 
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■J . 3 3 e mq / i 
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.i8i mg/i 
255 mg/i

0
0
0
0
0 .
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Copper 
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cone 
cone 
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c o r. c 
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cone

0 3 5 3
0 3 5 5 

3 3 o 4 0
0 2 0 i
'j

- 0 
0 
0

o23 
0 0 2
1 >- i
2 5 .

ma . 
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s d 
s d 
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cone 0 .252 mq .■ 1
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cone 0 . X 5 1 mq / 1
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w O 4 J 1 u Z 0 j mg/ i s a 0 . 0 0 / •* V. ; V H . 0 3

3 c a r* d a r d
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r e c 
rep 
r e c 
rep 
rep 
rep 
rep 
rep 
rep 
re? 
rep 
rep 
r e c 
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i 3 2 2
24 7 

i 7 7 2 .
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i'U c k e i a V 2 0 8 . y 3 1 5 d 5 4 7 34 %C V i . i 2 ccnc 1.000
Z 1 ne a V 2 7 3 . t i 2 s d 4.037. VdC V i . 4 7 c one 1.000
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H243?-<i7
Lead
Chromium 
Nickel 
Zinc 
Fe_25C 
C c b a i t 
C r _2 t 7 
Cc_2 2 3 
Ccpper 
Cc_23 i

2 V - <i C

N5 2 ? - 4 3 
Chrcnii um
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r e p 
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r e D 
rep

a V
& V 
a V 
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3 V
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3
3
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G
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0 . >7 0 2
3 2 7 , 0 i

0 . 2 0 y
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0 G t
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me i 
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me /■ i 
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mg / . 
ma /■ i 
mg / 1 
ma /■ i 
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ma / i

-0.25 
0 . 52i 
0.333 
G . 9 i 6 

;27 . 7t 
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G . 0 0 5 
0 . i 7 d 
0 . i 9 G

mq /• I 
mg /■ i 
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s d 
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s d 
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s d 
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Vie V
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rep 1 Lead ccnc - 0 . 0 u mg / i
r e 3 1 Chromium cone 0 . do5 me / i
rep 1 Nickel ccnc 0.372 ma / i
r e c * Zinc cone 0.942 mg / 1
rep i Fe_253 cone 3 9 5 . d 2 mq / I
r ec 1 C 0 b a i t ccnc 0 . 2 1 3 ma / i
rep 1 Cr_2d 7 cone 0 . 7 1 9 mq / i
rep 1 Cc_223 cone 0 . 0 0 j mg / i
rep i Copper cone 0.222 ma /■ i
rep Co_23 1 ccnc 0.303 mq / i
rep 2 Lead cone -0.39 mq / i
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rep 2 H: ckei cone 0 . 4 5 d ma /■ I
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rep 2 C d„ 2 2 S cone 0 . 0 3 1 mg / 1
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rep- 3 •w 0 c a i t ccnc G . 3G4 mq / i
rep 2 F e_ 2 5 3 ccnc 331 .53 mg / i
rap 3 Ca _2 2 3 ccnc •3 . 0 1 4 mq .- i
rep 3 C r2 0 7 cone G . 720 mg 1
rap 3 Co _231 ccnc G . 23-3 mq ; i
rep 3 Copper cone G 2 i 1 me / 1
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r e D 3 Cefaait ccnc 0.245 mg/i
rep 3 C r _2 6 7 cone 0 . 0 41 mq/ i
rep 3 Cd_22S cone 0 . 0 0 4 mg/ 1
rep 3 Copper cone 0.202 me/i
rep 3 Co_ 2 3 i cone 0.267 ma/i

?-4?
Lead a V -0.20 mq/i s d 0.232 'Viev i i 6 . 5 i
Ch r omium a V 0 . 6 1 5 mg /■ i s d 0.0 4 7 4 -/j C V 7 . 72
i'i i g k a i a. V 0 .3 71 mq/ i s d Q . 022 0 Tiev 5 . V 3
Zinc a V 0.827 mg/I 5 d 0 . 0 0 i 3 Vtc, V 0 . 76
F e _.2 5 8 ^ V 345.25 mq/i s d 3.5 3 7 5ic V . 02
C 0 fa a I r a V 0.2 5 0 mg / i s d 0.0 0 4 1 '/j c V * 6 6
Cr_267 a V 0 . 0 3 3 mq/ I s d 0.007O ^cv 1 ., 1 5
C d_ 2 2 3 a V 0 0 0 6 m g/ I s d 0 . 0 0 1 2 c V 2 0 . 2<i
Copper a V 0.205 mq;i s d 0 . OOo . iic V 2 ., •: 1
C c _ 2 3 1 a V 0.237 mg/i 5 G 0 0 3 4 1 in c ■/ 1 4 . 7

5-5 0 rap 1 Lead ccnc -0.30 m a/ i
c e D 1 Ch r omium ccnc 0.535 mg/i
res 1 i'i 1 g k a i ccnc 0.364 ma/i
r ec 1 Zinc cone 1 . 3 1 3 mo .' I
rep 1 F .5 _2 5 3 ccnc 3 2 . 4 2 m a/ i
c a u 1 C 0 0 a 1 5 cone 0 1 7 1 m g / i
rep 1 Ci_-t7 c 01', e •3 5 3 .5 ma / 3
re!- C g_ 2 2 3 ccnc 0 0 j 4 ■m g i
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r a 0 i Lead cone (.07 mq / i
rep i Ch r omium cone 3 . 4 04 mg / i
rep 1 H1 c k e i ccnc 0 . 3 2 4 mo / i
rep 1 Zinc c one 0 . 8 80 mg,- i
rep 1 Fe_258 cone 28 7^ 43 mq / i
rep i Coda ; r cone 0 . i ?4 mg / i
rep i Cr_28 7 cone 3 . 4 7 2 mq / i
rep 1 C d_ 2 2 3 cone 3 . 0 0 4 mg ,' :
rep 1 Copper cone 0 . 1 2 2 mq / i
rep Co_23 i ccnc 3 . 20 2 mg ,' i
rep 2 Lead ccnc - 3 ,03 m a / i
r ec 2 Chr cmium ccnc 0 . 4 23 mg ; i
rep 2 H1 c k 6 : cone 0 . 32c, mg ,- i
rep 2 Zinc cone 0 . 8 : 'ij mq / i
re? 2 Fe_256 e one 28 5 . i : mq , i
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r e a 3 C 0 q i I c c n e 3 2 3-4 mg / i
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H,

Cobait a V G 4 3 3 mg .■ i o S s c C . j 1 ; 0 i'll e V 2 2 3
C r _2 c - a V 0 402 mq•i (' s d 0 . 0 0 4 9 z '/ 1 . 0 1.

\OD

*=63

Cd_223 a V 0 3 0 2 m g/ ; \ s a 0 0 0 2 V 0 . 54
Copper a V 0 4 8 * m a / 1 s 2 0 . 0 0 5 C 'io c V : 2 i
Co_ 23 1 a V 0 4 13 m g/ i 3 G 3 . 0 2 7 5 ifii c V i . 'j I

y - 5 3 rep 1 Lead c c nc 0 . i 0 mq ; i
r e c 1 Ch r omiurn cone r. .30.. mg i
rep « H1 c k e i cone 0 .3 05 mq t i
rep i Zinc c c nc 0 . 4 i i mg / i
rep 1 Fe_25 C cone 22 7.70 mq / i
r e 0 I Cobait cone 0 . 1 3 2 mg / i
rep * Cr _2 3 7 cone 0 .2 75 na / i
rep i Cd_ 2 23 cone 0 .003 mg : i
rep 1 Copper cone 0 . 1 7 t. mq / i
rep 1 Co_23 i c one 0 . i 05 mg / i

H3i3?-53

rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
r.ep
rep
rep
rep
rep
rep
rep
rep

2
1
2

2
2

2
2

3
3
3
3
3
3
3
3
3
3

Lead
Ch r omiurn 
H i c k e I 
Zinc 
Fe_25C 
C o b a I t

cone
cone
cone
cone
cone
cone

- C . i 3 
0.232 
0 . 3 0 C 
0.3/ 0 

230.33 
0 . i <i 7

Cr_237 cone
C d _ 2 2 3 cc nc
Copper cone
Co_23 i cone
Ch r omiurn cone
Lead cone
Zinc cone
H1 c k e i cone
C 0 b a i t cone
F e_ 2 5 3 c c nc
C d _2 2 C cone
Cr_237 cone
Co _2 3i cone
Copper cone

0
0
0
0 ,

2 7 4 
C i 1 
13 3 
i 03 

0.307 
-0.03 
0.407 
0.2?? 
0.123 

230.35 
0.003
0
0
0

2?o
0 9 V
1 73

mq / I 
mg / i 
mq / i 
me / i 
mq / i 
mg / i 
mq / I 
mg / i 
mq / I 
mg / i 
mq / i 
mg / i 
mq / i 
mq / i 
ma / i 
mq / I 
mg / i 
me / - 
mq /■ i 
mg ,• i

Ch r omium a V 0.29C mq/i S 3 0.0:43 '/# c V 4 . C i
Lead a V - 0 . i0 mg/i s d 0 . 0 3 4 % c vr 34.7?
Zinc a V 0.403 mq/i s d 0 . 0 i I 9 34 c V 2.95
H1 c k e i a V 0.304 mg/i s d 0.0043 irtcv 1.4:
C 0 b a i c a V 0.134 mq/i SQ 0 . 0 1:3 ”rs c ■/ 0.73
Fe_253 a V 229.43 mg/i 5 d i . 524 %cv 0.33
Cd_22C a V 0.007 mq/i s d 0.00 40 iscv 54.09
C r_ 2 3 7 a V 0 . 2 3i mg/ i sc 0 . 0 : 2 9 i4 c V 4 53
C 0 .. 2 3 1 a V 0.i02 mq/i s d 0 . 0 030 %cv 2 . V 7
'C 1 p D e r a V 0 . i 7 2 mg/ i sd 0 . 0 0 5 2 i-B c V 3 04

y -5 4 rep i Lead cone -0 . i 3 mo i
r eo 1 Ch r om:um cone :■ 344 mg / i
re? i ii i c k e 1 c c nc 0.273 mq .' i
rep 1 Zinc cone 0 . 4 i 3 me ! i
rap 1 Fe_253 cone 230.35 mq .' i
rep i C 0 b a i t cone 3 . - j ij mg i
rep 1 Cr _2o 7 c c n c 0.343 mq i
r ec i Cd_223 cone 0 . 0 I i mg ; :
rep i Copper c c n c 0.225 nq i
r e D i C c _ 2 i i cone 0 . i I 4 mg / 1
rep 2 L e .3. c cone -0 2 7 nq i
r ep lit Ch r omi ’im cone 0 .7 7 '■ mg .■ i

V.' I n c c w e a a p

C. = 0 ,l l t ?. I C: ..j j 3 mg : 0 5 SC - l ~~c v i. :i 7b I., - - -- r 2. - ·J -.j tJ 

) 
sd 0 ~- ·'/~.;: 'I ·j \... (., :!. 'I - ~q •J ",J -i L '77 - .. ;; 2. :J 2. 'I 0 :) (j .. m,;i i sd C: Q 2. J:o ~ \" w 5 'I - IOC 

' : ;:; pp e r 3 '✓ 0 ,j 8 . mq I s j w c, C; - i; :.,o.:. ·./ - ~ °I .. 
2 .3 C: 'I - - 5 J/~:::. ·J 

le-, '-- :: av l -~ m; I SC ..) w "' -~ -~ l 
i3 

i·i - w ~ 'i - ;:; 2 r ep L e .3,. :i cc n c - 1.. l '.J ffi.J 

rec Chromi um cone w :; C: .., m~ 
" 

: 
r e ,i i·l 1 cice l .;: 0 Tl C -j .: 0 5 no I 

re i:: l z l nc CC. nc C: 'i . : mg I 

r ep F e --C cone 2. i. 7 0 mo : l 
rec l Coca I t c one G l -- mg i i 
r e ,i Cr 2 6 cone C 2. 7 - r:IIJ ; .i 
rep i Cd 2. 2. 3 cone w 003 mg : 
rep .!. •:opp er cone Q ~ C, ma I 

rep Co 2. 3 i ccnc 0 l u5 mg I 

rep 2 Lead cor..c: - I,; . 2 mo : i 
rep z. Chromi um cone 0 2. 3 2. mg ' . 
r ep 2 j,~ i C ic e .i cone ·J 3UC mo I l 
rep - z inc ccnc Q J yQ me; . 
rep 2 F e 25C cone 230 Z3 mo i l 
rep 2. Cob.a i t CO r:.c C: l 4 7 m; i i 
rep - Cr 2. 6 7 .::or:.c Q 2. 7 ..j na i .i 
rep 2. C ci 2. 2. :J CC :1c 0 ,. .!. l m; : 
r ep 2 Cop?er cone Q l ..., w mo I . 
rep 2. Co 2.3 .i cone 0 .!. ,j.:: mg ; l 
r ep J Chromi urr. cone (j JU 7 m::i i l 
rec ,j Lead cone -C: 06 mg i l 
r .e p J z i nc cone 0 40 'i mo I 

rep .'.i !'-i l eke l cone (; 2. : ma i i 
rep 3 C o b a. l t cone w i Z2 ma I 

rep w . e i.53 c cnc 2 :: C: 35 :n G I -
r ep 3 ,: ci zze ccn ,:. c1 0 0.:: mo I 

rep 3 Lr L, s 7 C;; :-LC C: i. ~' ,:> me f . 
rep 3 Co Z.3 i CO 11 C w w y 1/ mo I i 
rep 3 ,:'.)PP e r c::inc 0 i 75 mg : . ,·i :J 0 3 9 - 53 

C:hromi um av 0 2 9C mo I i sd 0 0 l Cot~ "foe., 4 C i 
Lea.ti av - (j i (j m9 i i SC G Q j 'I 'fo CV J4 7 ? 
z i nc a.·: 0 403 ma i l sd ,. v - l 'i '!o e 'I 2 'i -. 
i-i ~ eice i .av i.J 3 04 !ng i i sd 0 0 0 'I J "foe 'I l 'I . 
Co:::a. .i t 3,. ., 0 l 34 :nq I i s d C 0 ! ! C :;" C •1 [; [; 

. e i.5 3 3. ·: i, i. :') 4 J mg I i sc 5 ~4 >,-ii C 'I 0 .) .5 
Cd 2 Zc a·: ,j 00 -; nq i i sd w ·:: C .. ~ %e ., 5 ,..j i; 
Cr 2. 6 7 av C: i. 8 ! mg i i SC 0 C: J. ?. 'fo C •: 'I s J 
Ce; 2J l 3. ·: 0 ! 0 2 mq j i sd Q 00 J i:· 1~ C 'I - } -; 

~ :: p De r e_ V C: J. 7 ?. mg I .i sd Q ~· i.; 5 2. ":oev ~ 0 u 

:·f: '-'.: '1 - ;:; 4 r ep L ~ a. d c ~ ne -0 ! ~ m.J 
rec C:ir ·.::::i1 '.l:T1. CC n,:. : 'I 'I :!I; f 

r e-., i·i 1 e i< e J. - ~ n::. 0 2 7 w r:ic .i 
r '= C l z : :1 C ::. C r: C w 'I l :i !nt;: I 

~· e:: - 2 5 •' ·:o n: - ~u .J ~ !".l.J : . ~ .., -
rei:, C '.) i:: a 1 t c: nc - . .:, .) m; : 
r ~:::> 

. 
= 2 t, 7 ccn e ,, 2 -i L mo : '-

rec Cd i. .2. 3 ::. o ne C C· l l :u; 
r ep C c .i p e r : c n ·: - l -- no : l 
i: ~D Cc 2. 3 ! :: .) :1 C w ! .!. .j :n:: I 

rep 2 Le .1::: CC, 71 - -j ' , no : f.,,,r.!, nd cw e :i ::i .:: -
:: !: p C:ir -J :n1 'J ::n -:0 :-1 : - 7 ~ m; : 
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rep 
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Copper 
C o_ 2 3 i 
Lead
Ch r omi uni 

i c k e i 
Zinc 
Fe_25 C 
Cobait 
C r .. 2 6 7 
Cd_223 
Copper 
C c 2 2 i

c c n c 
c c no 
cone 
cone 
c c n c 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
c one

0 2 V :
C . 4 2 2 

256 y2

'j

0
'.5L
0
0
0
0
0

^ Zi

j 33
2 * 9
1 0 3 
. Oi,

3 ; 7
2 fC
4 2 0 
. 33
1 C-4 
352 
0 0 2
2 i 1 
i i4

ma / i 
rac i 
m a i 
a»a i 
ma ; i 
mq : 
tnq / : 
mg r i 
ma i 
mo / i 
mq ,■ i 
mq ,• i 
ma / i 
mq / i 
ma / i 
mg / i 
mo / i 
mg /' i

-0.13 
0.347 
0.287 
0.420 

23 8 
0 .
0 .
0 .
0 .

<k 0 .

mq / I 
mg / 1 
mq / I 

_- mg/i 
57 mq/i 

i 1 3 mg/ i 
3 5 5 mq i 
C 0 3 mg 1 
2i6 mq/i
ii0 mg/

s d 
sc 
s d 
5 d 
S 0
s d 
S c 
s d 
s d 
s a

u . i 0 7 
0 . 0 3 i 3 
0.Ci2o 
0 .00 L6 

i . d y C 
0.0:32
0 . 00eo
0 .00 7 i 
0.0060 
0.0060

rep X Lead cone -0 . 1 7 ma / i
rep 1 Ch r omium c c nc 0 . 433 mg / i
rep X i-.i i c k e i cone 0 . 2 ■/ 9 mq / i
rep i Zinc cone 0 . 4 7 2 mq / i
rep X Fe_253 cone 2 70 . 73 mq ; i
rep i Cobait cone 0 . 1 5 7 mg / i
rep X Cr_267 cone 0 . 4 73 ma / i
rep X Cd_223 c one - 0 . 00 4 mg / i
rep i Copper cone 0 . 1 46 mq / i
rep ; Cc_23i c c nc 0 . 1 43 mq / i
rep 2 Lead ccnc -0.30 mq / i
r e 3 2 ■Chromium cc nc 0 . 4 0-3 mg ; i
rep 2 Hi c k e i cone 0.296 ma / i
r e 3 2 Zinc cone 0 . 5 1 3 ma / i
rep 2 r e_253 ccnc 20 0 . 4 ■/ me / i
rep 2 Cobait ccnc 0 . 1 5 i ma / i
rep 2 Cr _2c, 7 ccnc 0 . 4 7 . mai
rep 2 C d _ 2 2 3 cone - 0 . 0 1 0 ma / i
re? 2 Copper ccnc •j . 1 4 8 ma .■ i
rep 2 C 0 . 4 3 i cone 0 . 1 43 mg / 1
rep ?• Lead c -0 n c -0 . ■;■ 4 ma i
rep 2 C h r c m 1 u m cc nc 5 4C mg / I
rep i'i i c k e i cone 3 4 4 ma . i
rep 2 Zinc cone 0 . 5 1 ? mg / 1
re? 5 F e _2 5 C ccnc 2C4 . 2 7 ma / i
rep 3 Cobalt cone 0 . 14 4 ma / i
rep ? C r _2 4 7 ccnc 0 . 4 7 X ma / i
rep 3 Cd_ 4 4 3 cone ■3 0 0 4 mg / i
re? r- Copper ccnc 0 1 3 5 ma .
r e D 3 C c _ 3 3 i c n c 0 1 j 4 mg ,• 1
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n r 0 rr. 1 u'.n

H 5 i 3 y - 5 4,

H3i3?-53

#

3. V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

“0 * c
0 45-
0 . : 0 i,
C . 505 

273.40 
0 i 5 5

,472 
Q03 
i 5 0

0 . 1 4 2

IE3 / i s d U i 4 i c V Go 7 '7
mg / i s d 0 , 0 ? 1 Vo 3 V A 5 55
mj / i S 3 0 u i 4 ■/ '’■« C %' 4 . .0 5
rtig ; i 33 0 , 0 ; <i ; r«c V . 7 7
nq t 1 sd i , V- & 3 'V« 3 V . 5 0
mg ! i S 3 0 . 0 0 3 ’■•4 3 V •i . O A
mg ,' i s d 0.0037 "113 V 0 . 75
mg i i S3 0 . 0 0 i i ’'.'»3 V i :-H . 35
mg / i S 3 0.004& %3 V 3 . 0 V
mg / i s d 0 . 0 G 7 <i Vil3 V 5 . 25

rep 1 L e 1 d c c na -i . 2 A ma ; i
rap i C.d r omi um con 2 0 , 4 5 5 mg 1 A
rep i N i 3 ic e A cone 0 . 2C3 ma: A
rep Z i n3 cc nc G . 3 7 '? mg / A
rap J. ra_25C cone 24Ci . 24 ma; i
rep i Ceaa A t cone G . A i ? mg; i
rep i C r _2 Z 7 cone 0 . 3 7 5 ma ; a
rep - Cc_223 cone 0 . 0 G V mg 1
r ep i Copper cone 0 . A 2 0 ma ; a
rep i Co_25 A cone A 2 J mg; i
rep 2 Lead cone -01.07 ma; i
rep 2 C h r 0 m A um cone G . 5 73 mg ; i
rep 2 H i 3 k a A cone G . 23 7 ma i i
rep 2 Zinc c c n c 0 , 4 A 2 mg! I
rep 2 Fe_25C cone 243 . -7 2 mg i i
rep 2 C 0 fa a i t cone 0 . i 3G mg ;■ i
rep 2 Cr _2& 7 cone G . 3C4 ma ; A
rep 2 Cd_225 cone C . G 05 ma; i
rep / Copper cone G . A 3 7 ma 7 i
rep Co_2 5 A cone G . 1 2 ? mg / i
re? 2 Lead cone -0 . 0 2 mai
rep 2 Ch r omium cone G . 5 7 5 mg ; 1
rep 3 i'A i 3 k e I c c nc G . 2oG ma ; I
ran 5 Z 1 nc cone 0 . 4 A 0 mg ; i
rep 3 Fe _2 5C cone 234 . 5 7 mg .' A
rep 3 C 0 fa -a i t cone 0 . A 35 mg / i
rep 3 Cr _2«i 7 cone C- . 3 7 7 ma / i
A-ep 3 C d_ 2 2 5 cone 0 . G04 mg / i
rep 3 Copper cone 0 . A 3 A ma / i
r e c 3 Co_ 23 A cone G . A 25 mg ; i

Lead C V - 0 . 1 0 mq / i Sd 0.057 '/0 3 V 5 8 . 78
Chromium a V 0.575 mg / i s d 0.0344 '.ii c y 5 . i 5
i'A i c k a 1 a V 0 2 t A mq / I sd 0.0245 'Vbc V 5 . 4 0
Zinc a V G . 4 0 0 mg / I s d G . 0.5 5 ^0 3 V 4 .. 57
Fe_25C a V 235.58 mq / i s d 4 7 0 5 7b 3 V A . 5 7
C 0 fa a i a V 0 A 4 4 mg / ; S3 0 0 2 .7 '/b 3 V . 5 . 0 i
Cr_2 5 7 a 7 0.38 0 mo / i Sd 0 0 0 3 5 7b 3 V , 0 3
Cc_2 2 3 a V 0 . 0 0 5 mg / 1 S3 0 . 0 0 3 A 7oC V 5 ■ . 5 2
Copper a V G . i 2 y mq / i s d 0.0034 7o 3 V c .. 5 0
Co_23 1 a V 0 . A 2o mg / I S3 0 . G 0 5 A i'o C V I 4 5

y - .5 7 rep A Lead cone - 0 0 5 m a; 1
r e c A Chr omium c c n c 0.544 mg; 1
rep A I-A i c k e i cone 0.24' ma. i

rep A Zinc cone 5 . 4 0 0 ma .' i
rep 1 F e _ 2 5 8 cone 2 2 2 2 5 ma .' .
r e p A C 0 fa ;; A t c j n c 0 . A 3 A -me / 1
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L e 3. d 
::nr ,;mrum 
i ·-.1 i ::: .it: e i 
Z. l ::l C 

Fe 25D 
Co i:: a it 

Cr 267 

Cd 
Copper 
Co 2 3 J. 

Lead 
,:h:: omr 1.:m 

i--Z i :: k e i 
Zinc 
re 258 

Cob .;:.it 
Cr 267 
C ci l. 2. :j 

C e; p p e r 
Co 2. 3 .L 

- •J .L 0 mq : l 
0 .J ~I 5 mg i 

·J 2i.i rr..q i 

C: ~ 0 C• m; i 
2.~1 ::e :nq i 
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::.:::nac. 
::. ,J ::,, :: 

·.: one 
CC n C. 

::. ::: r. C: 

c. . ., nc 

CO r.::. 
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H3i3y-57
Ca r oir.i um 
Lead 
Zir.c 
H i c k e i 
Coba i t 
Fe_ 233 
Cc_223 
Cr_237 
Cc_23i 
Copper

H3i3y-53

rep 
rep 
rap 
r s 0 
rep 
rep 
rep 
r a c 
rap 
rep 
rep 
rap 
rep 
rep 
rep 
r e p 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep

a V 
a V 
3 V
a V 
a V 
a V 
a V 
a V 
a V 
a V

Cr _24 7 
C d _ 2 2 0 
Copper 
Cc._ 2 3 1 
Lead
Car omi 'Jia

1
1 
1 
i.

2

2

2
2

2
2
3
3
3
3
3
3
3
2
3
2

0
-0 . i 5 
0.357 
0.230 
0.123 

224.03

c o r. 0 
c one 
c 0 r. o 
cone 
c c n c 
cone

0
0

ij

3 3;
000
1 3 4 
0 3 j

- u i J
0.30^

inq . i
mg ■■ - 
ma / i 
:ng / I 
mo 1 1 
mg i

H; c k e : cone 0 2 V : mo 1
Zinc cone 0 4 34 ma / F
Fe_25S cone 2 24 . 25 ma / i
C 0 b a i t e 0 .i c 0 . : 0 5 mg t i
Cr _2 6 7 c c n e 0 . 32 3 mq / i
Cd_ 2 23 cone 0 . 0 j : mg i
Copper cone 0 i 4 3 mo y i
Co_23 1 cone 0 . 0 70 mg y i
Ch r cmIum cone 0 . 330 mq y i
Lead cone -0 . 24 mg y i
Zinc e 0 nc 0 . 333 ma y i
H i c k e i cone 0 . 302 mgy :
C 0 b a 1 t cone 0 . 1 33 ma y i
Fe_253 cone 225 . 73 mg y i
C d _2 2 3 cone -0 . 00 5 mq y i
Cr_267 cone 0 . 33: me / i
Co _23i cone 0 . 056 mq / i
Copper cone 0 . : 3 4> mg / i

343 mq/i s d 0.036 5 ‘Viev

-0
r.
0

00 0 
330 
0 8 4

0 . 1 33

mg / i 
mq / i 
mg / i 
ma / i 
mg / I 
mg y i 
mg / I 
me / i 
mg ; i

s a 
s d 
s d 
s d 
s d 
s d 
s d 
s d 
s d

0.053 
0 .0035 
0.0255 
0.0:57 

1.746 
0.0076 
0 . 0 0 o 2 
0.0*23 
0.005:

rep X Lead cone - 0.24 ma y i
rep i Car omium cone u .322 mg y 1

rep i H i c k e i cone 0 .313 ma / i

rep i Zinc cone 0 . 4 0 6 mg y 1
rep i Fe_25 3 c c nc 2 3 7.00 ma / i
rep X Cobalt cone 0 . 1 : 5 ma y *
rep i Cr_267 cone 0 .32 7 ma y X

rep Cd_ 223 cone - 0 . 00 : mg y X

rep * Copper cone 0 . : 5 5 mq y 1
rep X Cc_23i c c nc 0 .ill ma / X

rep 2 Ch r omium c c nc 0 .307 m a y i
rep 2 Lead cone 0 . : 3 mg / X

rep Zinc cone 0 .33: ma / i

rep 2 H1 c it e i cone 0 .320 mg / I

re? 2 C 0 b 3 i t c G n c 0 . : 3 0 ma / X

rep 2 F e_ 2 5 3 cone 24 .3.33 mg / 1

rap 2 Cd _2 2 6 cone - 0 .005 ma / i

rap 2 Cr_26 7 cone ,327 mg / X

rep 2 Co _2 3: cone 0 . 1 0 3 mg / i
rep 2 Copper c c nc 0 - : i 1 mg / X

rep 2 Lead ^ ^w W « • -— - 0,03 ma I
rep 2 Carom:um c one r. 3 2 0 mg / -
rap 2 i : eke ; cone 0 5 * ma y I
rep 2 6 : n c c n c 0 4 3 3 mg .

w i n a Q vr e d a a

window adqc

^r«c V 
%c V 
%c V 
■Vo c V
%c V 
n^c V 
V»c V 
^htC. V 
%c V

2
i_0. 
: 2

75 
5 5 
: 3 
52 
7 4 
73

1 7 7 2. 7 
i . 33 

^ 5 , 26 
63

window edqa

vj:ndov.r edge

window a d 3 a

r e? 
.. 

\... r .:. i, 7 con:: 0 3 ;, J rno 

r e p ·:c 2. 20 C -.)n': 0 w CJ~ mg : -
r ~p I.'. c.-? p e r c..; r . .:. J t J ,.j mo i 

= 2D ,: C - l nc C: 0 .j ~ :ri g - J - ~ 

rep 2 Le 3. C c.cr.c - •j l J r.: .J I 

= e ~ 2 ,_: ;-i r OID! 'J m c •J nc G •J (J ,) mg : 

- ~p i·! : ,;: k e i CC n c. - - ~ ma : . -
r~c 2 z l n:: C .J :1 C. Ci 'i j 'I m:; ,' i 

rep - r e 2 ::: C :::. on:::. 2 24 2 - mo i 

reo 2 C:oba i C C O .1 C. 0 ! 05 me; : 

rep 2 Cr ' . -0 ' cc.n :: 0 .,j L. 3 mo I i 

rep t. Cd t. 2 :.i CO n:: 0 {j j l mg 

rep 2 Cc?pe r CO 11 C ·J l 4 3 mo : l 

rec 2. ,: 0 23 t co n:: {j Ci Ci mg i 

rep , ·:hrcm1 um c:cn:: 0 J C :J mo i l .., 
r eo - Lead C O n :: - {j 2. 'i me; i . wi ndo w eoj~-= 

rep .3 ' i n C ::en:: 0 JDC m :J l 

rep J Vil eke l cone G j[j 2. mg l 

rep ~ Cob a. l t cone. Q l 
~ - ma i 1 •.J 
.;; ..:;. 

rep :; r e '- 5 0 con:: L. 2 5 7 - mg i 1 

rep 3 C:d .?, Z C ccnc -0 00 'i mo i 1 w i ndow :20:J Q 

rep J Cr ".:; 7 ccnc 0 33 l mg I . 
rep .3 C:o 22 l ccnc - 0 1/::, mq I l 

r ep - Coppe = cone Ci l 3" me; I i 

:-13 .:; ; ~, - 5 7 
Chrcrr.i um a V v ~4 .3 mg i .i sd w 0 .3 l 'i cl~ C •✓ l ,, -~ 
I. e a d av -0 l -. mg i i s d C: {j 96 il10:: V () 'i 5 1/ 

~ i r:. C. 3 V v 3 ~ 7 mq I l sd - :J0C 5 %c. V 2 ! .3 

Vii cice i av 0 2. 3G :ng i l sci C: 0 2 95 l/o C. V 1 •j 5;; -Cob 2. .i t av 0 1 23 mo i i sd 0 0 ! 5 : .-~i,; C ~; i 2 i 4 

r e "5 .') av 2. 2 4 GO mg i 1 sd l 7 'i 6 >foe V ----0. 7 0 

·:c - 2~ a 'J - Cl CiiB mg I 1 sd 0 00 i 6 %c 'J l 7 7 2 
, 

C:r 2.5 7 av 0 330 me; i l sd - Q v.;, L. 'tiic v 1 0 :j 

C c 22 i av 0 GE; 4 mq : i sd ,j 0 . l ti :..,~ C. ,., 5 
~ 

26 

,: ,J:,per av V l 30 mg : sd 0 005 i >toe v j 6 :2 

Vi26.3 'i -5 [! rep i Lead -:one -0 7 • 
- 'j ma l t-."' ind ot.\1 edqc 

rep C:hromi um cone Ci - :: 2 mg : i. 

rep i-I i c.ice i c:onc 0 .:; i ~ ma : i 

rep z l n ,:. c one {j 'i 0 ,) mg i 

rep i: e 25 a CC r. ·:. 2 .; -; 0 C, rca I 

rep l Coca 1 t C O :1 C (; ! m;: i 

rep i Cr 2 t, -; c.:::r.c. ~2 
., 

r.:.a i i -
re;:: -- 2 2 3 C0:1': - ~ 0 !J . :n q : "JJ: nd OttJ ~d.;:e 

re::: C:::pper cone ,j l :; 'i mo i 

r -= p - :: Z3 l c.c n c. Ci " 2 mg : 
~ 

J. 

r ep 2 Cr.ro mi um ccnc ,j .:., J r.l.J I 

ro~ - ,- 2 Le ?.. d cone - . - m-"' I 

r e ;i 2 i n c. c. on c. 
. 

i) l rr.o : 
~ 

~ ~ 

r eo 2 i-11 c. i, e i CO :1 ': ~ •J H: :n ·-... I 

2 - j i t 0 :) r e- . ~ 3 C. C r~ ':. 1 ~ rr. a : ... 
C e :::: 2 . e 2. 5 :3 C·Jn': 2 'i •J :J :: m·; I 

rep 2. C: d -u ~ o r.c - C 0 u 'i ma .' i W l r:.d::w ~ d :J :: 

r ap 2 - r -6 i :: J n c. - 3 2. ·, mg I 

rep 2 - 2 :: -~ o n c.. ;} u i; m J : -._o ~ l 

= ep - ; pi:: e ' :: C :1.C G m;r - '- . 'J ~ ; 

r ep :: Lead ._ ....... - - '.J -- mo : 

::- e p - C~ : a m: !JT:i con-:. •. 
~ t ·:· :n~ : 

r e ~ j z t :: i< e : :: 0 n.:. ;} - •. ma ,' ... ~ 

: e ~ l. :. :1 ':. -: ·:· n -:. :; 
.. 

i.l ;: ,... ..; - - J 



fa _2 i C 

3 - 5 ?

Av ‘i'liJs iO

I'I3 i 3 ?-5 9

:c; '/iicv

I e D
rep
r e a
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rap
rep
rep
rep
rap
rap
rep
rep
rep
rep
rep
rep

r
;
1

i

i
1 
1

2 
2 
2 
2 
2

2
2
2
3
3
3
3

3
3
3
3
y

Lead
Ch r cmium 
H 1 p k e i 
Z 1 nc 
Ze_ 2 5 3 
C c b a i c 
Cr._2i7 
Cd _2 2 C 
Copper 
Co_23 X 
Lead
Ch r OKU aia
H : c k 6 i
Zinc
Fe_25G
Ccba i i
Cr_2i7
Cd_22C
Copper
Co _2 3i
Ch r omiurn
Lead
Zinc
H i c k e I
Cobalt
Fe_25C
Cd_22S
C r _2 6 7
Cc_23 1
Copper

c G nc - 0 . 1 i ma .' i
c c nc 0 3 5 3 ma / i
c c n c 0 . <i i 3 :n g x
c G n c 0 M i 0 ma i
c G n c 23 5 x3 me .' X
cone 0 . 23h K.a / i
cone 0.342 mg i
ccnc 0 .Oil ma / X
cone 0.233 mg 1
cone 0 . X •/ 0 ma i
cone -3 . 0 X mg / i
cone u . 34 X ma .' I
cone 0.4x2 ma i
cone 0.4c. 0 ma ! I
cone 257.54 mg / 1
cone 0 . 2 i 4 mq / I
ccnc 0.343 mg / i
cone 0 . 0 0 C mq / i
cone 0.207 mgi
cone 0 . X C 4 ma I
cone 0.340 me / i
ccnc -0.x7 ma i
cone 0.473 mg /' i
c one 0.334 mo / X
ccnc 0 . 22d mg ; i
cone 253.32 me i i
cone -0.000 mg i
cone 0.342 ma /■ i
ccnc 0.2x5 mg ! i
ccnc 0.203 mq 1

■3 . i : c c n c .00.00

Ch r cmiurn ^ 7 0.345 mq/X s d 0.uO 74 % C V 2 . X 6
Lead d V - 0 . i X mg /■ i s d r, 0 V 4 %C V 52 ,, 75
Zinc •a V 0.433 m a/i s d 0 . 0 X 4 0 %cv 3 . 0 2
H i c k e i d V 0.403 mg ■' i sd 0 . 0 i 6 3 Va C V 4 . 0 4
C 0 fa a i t a V 0.223 mq/i s d 0.00 y y ->iic V 4 . 43
ITe_253 d V 2 3 7 . X 5 mg/1 sc i . 3 75 'V»C V 0 ., 73
C d _2 2 8 d V 0.006 mq/i s a 0.0060 %C V 9 4 . 0 4
Cr..26 7 d V 0.344 mg/i sd C . 0 0 3 3 V 0 . 9 5
Ca_23x a V 0 i9 7 mq/ i s d 0 . 0 i 6 3 ■Vb c V 3 . 23
Capper d V 0.203 mg/i s d 0.00x6 %e V 0 . 7 9

y -1 0 rep : Lead ccnc -0.0 V me / X
r e D i Ch r omium ccnc 0 . 30i mg ,• i
rep i i'i i c k e X cone 0 35 7 mq / I
rep • Zinc ccnc 0 . 3 a 2 mg /
rep i X e _2 5 3 ccnc 2 2 X . 0 6 mg / i
rep 1 C c fa a i 1 cone 0.3x5 mg ,• i
rep i ■3 r _2 i 7 ccnc 0.293 mq / i
rep 1 C d_ 2 2 3 ccnc 0 . 0 0 .i mg / i
rep Capper c G n c 0 , 1 7 5 me / 1
r e c i Cc_ 2 3 X c G nc 0 . 3 0 4 mg / 1
rep 2 Lead cone - 0 . j X mq / i
rep 2 Chromium ccnc 0.232 mg/ I
rep •) i'i 1 c k e i cone 0 3 7 5 mq 1 i
rep 1 Zinc ccnc 0 3 3 1 ma / 1
rep 2 r a .2 -j 3 ccnc 2 i -7 X 4 ma / 1
r ep 2 C 0 fa i i t ccnc 0 3 3 5 mg / *

•■'3,

•M

1,

>3“
. • V

:·: 3 ::, :; ·? - 5 ? 
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Chrr.:m1 um 
i'L:. ~ k e i 
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:?e 251 
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Cd 22.C 
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CO 2,:) l 

L e a c 
Chromiu m 
:•i ~ C ic e i 

Z i r..c 
F e i. 5 8 
Cc ca. 1 t 
: r :Z .s 7 
Cd 22C 
Copper 
C ~ 2, .3 i 
Chrom 1um 
Lead 

Zinc 
j\!icicel 
Coi::al t 
F e 2 5 [, 
C d i. i. .S 

•.:r 2c.7 
Cc i. 3 1 

Cop;: er 

~ c.j 5 mq .;, 

i 1 mg 
c.j 6 3 mq 

40 3 mg 

2 25 mq 

1 i) mg 

006 mq 

34 4 mg 

l \~ 7 :nq 

2 C: 5 mg 
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sd 
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H G i 3 ? - C! 0 
Lead
Ch r omiurn 
H i c k e i 
Zinc 
F a _2 5 C 
C 3 fa a i t 
Cr _2i7 
Cd_ 223 
Ccppar 
Co_23i

OCD H3t35-42

uLL >;3i3?-H2

rep 2 Cr _2fi, - zcnz u . 2 i m 0 i
rep 2 Cd_220 cone 0 . 0 D 3 m 3 i
rep 2 Copper cone 0 ;0 3 mg. i
r e 0 2 Co_ 2 3 : cone 0.254 mg i
rep 3 Lead c 0 nc - 0 . . 3 mg .
r e 0 3 Ch r om1um cone C . 3 1 1 mg i
rep 3 i'i 1 c k e i ccnc •3.387 mq / i
rep 3 Zinc cone 3 . 3 71 mg/i
rep 3 Fe_250 ccnc 2 2 0.3 5 mg I
rep 3 C 0 fa a I t cone 0.332 mg/i
rep 3 Cr_267 cone 3.284 mo/i
rep 3 Cd_220 cone 0.005 me/i
rep 3 Copper cone 3 . i0 a mg/ I
rep 3 Co_ 2 3 i cone 0.2 7 4 mg i

a V -0.03 m 3/I s d 3.36 2 vsav
a V 0.300 mg/i s d 0.0157 %cv
a V 0.373 mg/i s d C . 3 1 48 %cv
a V 0.361 mg/i s d 0.0104 %cv
a V 220.08 mg/i s d 0.563 'Viicv
a V 0.3 2 7 mg /• i s d 0 . 0 1 0 7 *Viia V
a V 0.288 mg/i s d 0.0086 “Vb c V
a V 0.006 mg /' i s d 0.0032 %av
a !/ 0.170 mg/i s d O.OOai -^cv
a V 0.237 mg/i s d 0 . 0 1 5 2 -,iic V

rep i Lead cone -0 . i 0 ma /■ i
rep 1 Chr omium cone 0.25; mg/i
rep 1 H1 c k e i cone 0231 ma/i
rep i Zinc cone 0.333 mg/1
rep 1 F e _2 5 C cone 17254 mg/i
rep 1 C c fa a I t cone 3.205 me/1
rep 1 Cr_2t,7 cone 0.273 mg/i
rep 1 Cd_22S c one 0.002 mg/i
rap 1 Copper ccnc 0.375 mg/i
rep 1 C o_ 2 3 i cone 0.203 mg/i
rep 2 Lead cone - 0. 13 me/I
rep 2 Chromium cone 3.226 mg/i
rep 2 hi i c k e 1 cone 0.223 me/i
rep 2 Zinc cone 3.333 mg/i
rep 2 Fe_25C cone i6 8 . 1i mg/ i
rep 2 C a fa a 1 t cone 0.2 3 0 mg/ i
rep 2 Cr_267 cone 3.248 mq;i
rep 2 Cd_223 cone - 3 . 0 01 mg/ i
rep 2 Copper cone 3 .3 71 ma/i
rep 2 Co_23i c one 3.227 mg/1
rep 3 Lead cone -3 i3 mq/i
r e D 3 Ch r omium ccnc 3.235 mg/i
r ep 3 i'i i c k e i ccnc 3.243 mg;i
rep 3 Zinc cone 0.33a me/1
rep 3 Fe_233 c one 1 7 4 a i me; 1
I e p 3 C o b a i r cone 32-3 mg/i
rep 3 C r _2 6 7

^ «i 3.26 5 m g i
rep 3 C d_ 2 2 3 cone 0.305 m g/ i
rep 3 Copper cone 3.08 ‘7 mg .• i
r e p 3 C G_ 2 3 : ccnc 3 .35 mg/I

3 0.22 
5 . 2<i 
3 . y 7 
2.33 
0.44 
3.26 
2.55 

32.12 
2.50 
5.20

V71 n c a V.; edge

Lead a V -3 . L 2 Tu a / i 3 d 3 3 2 8 V 2 4.4-7
Ch r am1um d V 0 . 2 5 4 mg; i s d 3.02/2 '.H C V 4 .3
i'i 1 e k e i a V 0 2 2 2 ma / 1 sd 0 u 2 1 1 ■/« 0 V 7.52
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- Q ·J il 
G 300 
0 373 
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mq i l 
mg i i 

mq i i 
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.?.20 08 m q/ i 
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l 

l 
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2 
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G 3 Z 7 mg i l 

0 2!!8 mqii 
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I ac
r e _2 5 e 
: o b 4 i t 
C r _2 d 1 
Cd. 220 
Copper 
Co 2 3 1

OCD n2<i2y-32

uCD H5<i0 5»-5 2

4 V
a V
a V
a V 
a V 
a y 
e V

>c

j . 335 
i 7 1 . e 5 

. 2 : 3

j
0
0

2d 1 
002 
oeo
20 7

mg / 
mg / 
mg / 
me / 
rag / 
mg
mg / i

3 g 
s d
S3 
33 
S d 
3 d 
S3

0 . 0 0 2 0 I'i 3 V C 3d
3 . CCc •/« 2 V i . V4

0 . 0 1 i 0 2 V 5 0 2
0 . 0 1 ; 4 ■Vc C V 4.3'/
0.0033 V« c V i -i 7 . 7 3
■3 - 0 0 0 ■'/b 2 V 1 i . 0 7
0 . 0 i ■/ 3 '/«cv '7.35

rep - Lead cone - 0 . 1 V mg / i
rep * C h r 0 m 1 g m cone 0.20” mg / i
rep 1 H i c k e i cone 0.141 ma /■ i
rep 1 Zinc cone r, "> 7 mg / i
rep i r a_25 8 cone 128.35 mg / i
rep 1 C c b a i t cone 0 . i 0 7 mg / i
rep 1 C r _2 d 7 cone 0 . i C . ma / I
rep : Cc_223 eonc 0 . 0 0 7 mg / i
rep 1 Copper cone 0 . 0 5 d ma / I
rep i Cc_23i cone 0 . 0 -i a mg / i
rep 2 Lead cone 0 . 0 i ma / 1
rep 2 Ch r omium c one 0.20 0 mg / i
rep 2 i'ii c k e i cone 0 . i 3 7 mq / i
r e c 2 Zinc cone 0.30 5 mg / i
rep 2 Fe_25C cone 1 32 . -1 7 mq ;■ i
rep 2 C 0 b a i t cone 0 . 1 1 3 mg i
rep 2 C r _2 d 7 c one 0 . 1 8 d mq / i
rep 2 C c_ 2 2 G cone 0.003 mg / i
re? ? Copper cone 0 . 0 <1 1 laq / i
rep 2 Co_23i cone 0 . 0 '7 7 mg / i
rep 3 Lead cone 0.03 ma i
rep 5 Ch r omiym cone 0.174 mg / i
rep 3 i'i i c k e i cone 0.1 = 5 ma i i
rep 3 Zinc cone 0.30? mg / i
rap 3 Fe_25 8 cone 1 3 0 . 3 1 mq ! i
rep 3 C 0 b a i t cone 0.07? mg I
rep 3 Cr_2d 7 cone 0 . 1 7 5 ma /■ i
rep Cd_223 cone 0 .007 mg i i
rep 3 Copper cone 0.055 mq ; i
rep 3 Cc_23 i cone 0 .077 mg i

Lead a V -0.05 mqi i sd 0 . 123 ‘ibev 25 1 . 7 0
Ch r omium a V 0 . 1 9 4 mg/ I 3 d 0.0177 %cv V .. 1 4
M i c k e i a V 0.144 mq/ i sd 0 . 0 lOO %cv c . 7 0
Zinc a V 0.311 mg/ I 3d 0 . 0 0 7-i ?4cv 2 . 4 3
Fe _2 3 8 a V 130.54 mq/ 1 sd i . 32 0 Obey . 3 7
C 0 b a I t a V < 0 . 10 5 mg/ i sd 0.0 0 7 5 Vaev 3 . 7 7
Cr_2d7 a V 0.187 mq i 3d 0 . 0 0 7 2 "jb c V 3 . 3 =
Cd_223 a V 0.005 mgi ; sd 0 0 0 0 7 % c V 1 2 . 33
Copper a V 0.057 mq/ i 3d 0.0 0 3 4 »/bcv 5 . 7 4
C 0 _ 2 3 1 a V 0.031 mg/ 1 sd 0.0 2 3 4 ^.'0 c V 35 . 1 3

1 3 0 o rep i L e .1 d c c nc -0.22 ma / 1
r e D I Ch r omium C 0 *ac 0 . 1 5 0 me / i
rep 1 i'i 1 t k e i c c n c 0.0 = 3 ma • i
rep I Zinc cone 1.34. ma / i
rep i re_258 c c r. c 7 1 . 4 5 mq i
r e D a. Cobalt c c n c 0 0 7 7 mg / i
rep * C r _2o 7 c G nc 0.1 = 2 ma / i
I ec Cc_223 cone i 003 mg ; i
rep - Copper c c n c ■3 0 C 7 ma i
rep i C 0 _ 2 1 . c G a 1 0 0 4 7 mg / i
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2-95 mg , 

8 5 mq : 
2, : /j :ng I i 
26 l m:: / 

0 0 .: :ng / 
,:, 8 0 mq: i 
2G i mg 
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Cc 23 l 

05 mg/ 1 
l (l 4 mgi 1 
i 44 mqi i 

3 l l m;i i i 
5 41 rr.q i i 

l V /j mgi 

i C 7 mq: 
003 :ng i 

0 5 7 mq I i 
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QC5 i3id 
Lead
C.T r cm i urn 
i' i i c ic e i 
Zinc 
f e _2 5C 
C o fa a i t 
Cr .2 6 7 
Cd_,223 
Copper 
Cc 22 i

O C i-I H 2 i 2 ? - <i 5

rep
rep
rap
I ep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

3 V
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

2
2
2
2
2
2
2

2
3
2
2
2
2
2
3

Lead
Chromium 
i'i 1 c k e i 
Zinc 
Ce_2 5 8 
C 0 fa a i 1 
C r _2 d 7 
Cd_22G 
Copper 
Cc_221 
Lead
Ch r cmium 
i'i 1 c k e i 
Zinc 
Fe_258 
Cofaai t 
Cr_2d 7 
Cd_22S 
Copper 
Co 23 i

: 0 nc -0 2 1 mg . i
10 nz 0 . i ?i mg / :
zonz 0 0 a 3 ma / i
cone 1 3 4 : mg ■ :
cone 7 2 ,i 8 4 mg / i
zonz 0.032 mg / 1
conz 0 . 1 5 2 ma / i
cone -0 . 0 1 1 mg / 1
cone 0 . 0 1 4 mg I
cone 0 . 0 ? a mg / i
cone - 0 . 1 8 ma ; i
c c n c 0 1 7 1 mg / i
cone 0 . 1 1 0 ma 1
cone 1 . 2 1 2 me / i
cone 72ci . 8c mg .' i
cone 0 . i 0 7 mg 1
cone 0 . 1 4 7 mg / i
cone 0.004 mg / i
c c nc 0.022 mg i I
cone 0.053 me i

v»' 1 n d c vj edge

0
0

.2 4 mg/i 
172 mg/i 
0 7 7 m g/i 
""' mg/i 

mg / i
1.333

/^2.Co / X
0.03'? m g / 1 
0.150 mg/1 
0 . 0 01 mg/i

s d 
s d 
3 a 
s d 
s d 
s d 
s d 
sd 
s d

0.027 
0 . 02 25 
0.0282 
0 . 0 1 H i

5.728 
0.0:53 
0.0024 
0 . 0 1 0 1 
0.0074

%c V 
%c V
%c V 
% c V 
“iic V
%cv

%C V
=/icv

%C V
a V r. .027 mg/i sd 0.0253 %

rep i Lead cone -0.1'/ mg / i
rep i Ch r omiurn cone 0.73? mg / i
rep i W i c k e i cone 0.444 mg/ 1
rep i Zinc cone 2 . 5 1 1 mg / 1
rep i Fe_258 ccnc 1217 . 80 mg / 1
rep i Cofaait cone 0.411 mg / i
rep i Cr_227 cone 0 . 7 2 2 mg / i
rep i Cd_ 2 Z 3 cone 0.010 mg / i
rep 1 Copper ccnc 0.20 ? mg / I
rep i Cc_23 1 cone 0.252 ma / i
rep Lead ccnc 0 . 1 8 ma / i
r e a Ch r omiurn cone 0.757 mg / i
rep 2 i'i i c k e 1 ccnc 0 5 0 1 mg / i
rep 2 Zinc ccnc 2.433 mg / 1
rep 2 F e _2 5 8 ccnc 1222.2? mg / i
rep 2 C c fa a 1 1 cone 0.274 mg / i
rep 2 Cr _2 2 7 cone 0.777 me / i
rep 2 C d„ 2 2 3 cone 0.005 mg i
rep 2 Copper ccnc 0.22: ma :
rep 2 Co_231 «W W 4 • w 0.253 ma :
rep 3 Lead ccnc -0.57 ma / i
rep 3 Chromium cone 0 . 7 5 3 mg / i
rep 3 i-ii c k e i cone 0.427 ma .' i
rep Zinc cone : . 5 5 mg .• i
rep F e _2 5 8 cone 1 2 : 0 rc a i
r e a 3 C 0 fa a i c cone 0 . 4 1 : mg / :
rep 3 C r _2 2 7 ccnc 0 / i, V mg / i
rep 3 C d _ 2 2 G cone •: 0 : 7 mg / :

2 8.20 
. 1 1 

vLL. 22 
1.02 
0.7? 

1 7 . : 2 
2.24 

.712.7 
5 1.22 
23.21

window a a g a

re~ i.. e 3. d : on ,.: - ·..: - l ma i 

= ep L. Ch ::- ,.:im1 um .: C :"1 :: (; l -. - mg I 

r "'~ - i•f l ::: ice i - .. ::: C n ::: J 0~ ] rr.a : 
: e J: .: z : n c C o :"1C. 

. ,., 
~ :nc;: J 

re;:: 2 e 2 e ::: o nc - ..j ma : . - - , -
::- e p ;. C0t C , l t c. o n.: (: ·.:: :j L. !'!.1.9 I 

rep - Cr - 6 ;: CC n:: 0 ! 5 - rr.o I 

rep 2. Cd :?. L.8 ::enc - u C; 1 J. mg I II'• " . nci ow e ::. g e 
r eq:: 2 C o ;:: p e r ::one. •j ., 1 <j mq I " 
rep :?. Cc 2. .) J. con,: - u ~ I ..'.,) mg :' i 
r ep ~· Lea ci cor.c. ."\ - - 1 l; ~~ : l 
rep Chr Q ml u:n ccn:: (j ! 7 l mg i i. 
rep .3 i'~ 1 ,: k e i :.:on::: 0 1 1 \,' mo 
reo ' J z l n c c o ne J. J 1 s m<;: I 

rep J r e 2 5 e cone 2 ::, 0 C, ma i 
rep J C o c a . t cone. 0 . C: 7 mg :' 
rep 3 C r ., . 

_e, 7 :: c.1 n c. 0 1 <j ? m :J I i 
rep J Cd z .(. 8 con e. G GG4 mg i. 
rep J Coppe r CC n C. 0 02 2 ma I l 
rep 3 Co 23 i con~ 0 0 58 me;: : i. 

CIC:S J. 36 w 

Lead a ,.. --0 24 mq i l sd 0 J6 -; 'kc._, 2 C 2 ' -Chrcmi t!m av C, i 7 2 mg i i sd 0 ·o I 2.5 'ioc v ~ i J. 

Hi eke l a ·: Q ·J / 7 ID::J I l sci 0 02 C 6 "liicv :-, -; 2 6 ~ -
z 1nc av i 333 mg i l sd 1:: 0 l <j J. %c·,.. l 06 
F e 25C a'./ 7 2 J 05 mq I l sd 5 38 '7ocv 0 7 }· 

Co ba l t a V 0 08 mg i l sd 0 G ! 53 >,-ii e •1 iL : 6 
Cr 26 7 av ·J i - 0 mq i i sd 0 00~4 ·¼ cv 2 2 4 

• Cd 22 J av C: GO 1 mg i 1 sd 0 l C: l -:ocv -; .:. 7 - . ' w 

Copper 3. ., 0 0 .i 4 mq I i sd 0 (l 0 7 4 %c. 'I :::, l 
. ., 

::, -
C c 22 i av - 0 :; 7 mg i i sci 0 0 2. 5 8 %cv i-Q.. 2. i 

0C!·: j•; , 
w 2 9 - <j - !' ep Le a ci CO n:: - \,' l ~· ma : .i 

rep Chr c mi um ::one (j 7 8 :, mg 
rep .i i·U cice i e C n C: 0 44 4 mo i i 
!' ep . z l n::: e •:> n C L, 5 i ~ :ng ! l 

. rep i F e 258 ccnc l 2 l -: cc m.:i / i 
rep C·:>ba 1 t c one (; 4 J. i mg i . 
rep l Cr i ' -::, 7 c or,c 0 7 6 6 mq i l 
rep i C<i 2 2. 8 cone G - i 0 mg i 
re ;:i Copper e C n C: ,j 2 0 }· mq .i 
rep i Cc 2 J .i cone (; 3 - 2 n19 i 
rep 2 i. e 3. d ccnc 0 ~ [:, mo I l 
re :i - C:h r 0 :n l :J:t1 CO:-\C 0 7 5 7 :n ; 
rep 2 i·U c: ic e i ccnc - 5 ,j l mo i 
rep L, z i n::: CO :1: ?. <j - Ci m9 I 
re;: ; I' e 25 IJ CO n C J. 2.: 6 3 'i mo I i 
rep L, Ccc :',. . t co ne 0 - ;, 'i mg I 

rep - Cr 1 ~ i CO n i~ iJ 7 me i 
rep L, ~d 2. ~ ,'j C. 0 :1 C - C, ~ .. 5 -:ng : 
r ep - Cc ppe r CC n C 0 2 - 1 r.i. a : 

r ep 2 C ·:, 2 ,.; i ~ 
-. ,., ,... C: : .5 j :n~ : .., . ...... 

rep .; L e, a d ccnc - '..,; -~ :n a : . ~-./ l ndow .: d o "' 
r e p - Cnr cm1 um :: 0 l1:. C, 7 s s :ng i 
rep .;, i\i l cice .i c:Jnc 0 <j 1 ma : 
ren - z: in c CO nc: 5 5 ., ;n9 : 
rep ' f e 1 5 0 .;, con::: 1 - . ~· :.:, rr.:::; 
re::: :: C: C C 2. i r. C Q ;'l ~ C, -~ J. ~ :n ;i : 
r e ;:i . ~ .. 

r ~ C O n C \,' 1 ~j mo I \... -- w 

: e p .; ,: d 2. -s :o ne - - : 7 :n.;; : 



rij j3 ?-<i5 
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Fe_25C 
Cabal z 
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Copper 
C a _ 2 3 I

QCa i'i3c3 9-5 5

aCK n333y-55 
Ch r onii um 
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a V 
a V 
a V 
a w 
a V 
a V 
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a V 
a V 
a V

rap
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rep
rep
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rep
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rep
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rep
rep
rep
rap
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rep
rep
rep
rep
rep
rep
rep
rep
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.500 mg/1 5 d 0.0 5 3 5 % c V 2 2
3.74 mo/i s d i 0 . y o 2 Vic V 0 . 7

<i 0 6 mg / i s d 0.0i02 %cv 2 . 5!
7 7i mg/i sd 0 .00 5'7 %ev 0 -

.Oil mg/i s d 0.0057 %cv 53 . 7
2i7 mo/ i s d 0.0126 '.i c V 5 . 5

.3<iv mg/i s d 0 0 1 43 V,zv 4 . i:

Lead c c nc -0 55 mo/i
Chr omium c c nc 0 . 5 7 y mg/i
H i c k e i cone 0.345 mo/i
Zinc cone 1 . 5i7 mg/i
Fe_258 cone 0 0 0.5'/ mg/i
C 0 b a i t cone 0.247 mg/i
Cr _2d 7 cone 0 . 5 '7 '/ mg/i
Cd_223 cone 0 .003 mg/ i
Copper c c nc 0.1/0 mg/i
Co_231 cone 0.22a mg/i
Lead c one -0 . 4 '7 mg / i
Ch r cmium cone 0.370 mg/i
i'i i c k e i c c nc 0 . 3 3i mg/ i
Z i nc eonc 1.330 mg/i
Fe _2 5 0 cone 1 010 . 5 & mo/i
C c b a i t cone 0 . 2 51 mg/ i
C r _2 o 7 cone 0.567 mg/i
Cd_223 cone 0.010 mg/i
Copper c c nc 0.17i mg/i
Cc_231 eonc 0.253 mg/i
Ch r omium cone 0.632 mg/i
Lead cone - 0 . 31 mg/ i
Zinc eonc 1 . '7 0 4 mg/i
>i 1 c k e i c one 0.40 0 mg/i
Cofaai t cone 0 . 2 S 2 mg/ i
F e_ 2 5 6 cone i0 2 ? . ? 7 mg/i
Cd_223 cone 0.007 mg/i
Cr_237 cone 0.533 mg/i
Co _2 3 i cone 0.253 mo/i
Copper ccnc 0.14 4 mg/i

600 mo/i s d 0.02/y =/icv 4 . 6 5
.72 mg/i sd 0.175 %cv 2 7 . 1 5
C60 mg/I s d 0.34 3 5 -/iev 2 . 36
3 6i mg/i sd 0.027i 7 . 7 4
230 mg/i s d 0.0 0 2 5 ■Ti c V 0 1
.3i mg/i sd 1 4.3 0 6 “iev i . 4 a
007 mg/i sd 0.0 0 2 ? 7SCV 3 '7 . 75
553 mg/i s a 0 . 0 1 3 5 ^0 : V 2 . 3 3
2 4 5 mo/ i 5 d 0 . 0 1 6 5 Tic V ' a . 72
16i mg/I s d 0,0i5 2 Iracv V . 4 1

Lead c c n c 1 1 0 mo/ .
Ch c cmium e c ne ..23a mg/i
ii i c k a i cone 0 i;3 mo/i
Zinc cone 0 034 mg.i
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£ 3 i n A
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H i c k e i 
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C r _ 2 i 7 
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re?
rep
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c c nc 0 : 0 m a 1 •
z or. 2 0 0 0 2 mg .' i

W i« ^ - 0 0 0 : mji
c 3 n c 0 0 0: mg1
c c nc - 0 0 0 .1 mq ; 1
cone -0.015 mg i
cone - 0 . :i mq; 1
cone 0.032 mg:i
cone 0 . 0 0 5 mq/ 1
cone -0.003 mg/i vji nd ow
cone -0.03 mqii w 1 n d 0 w
e 0 nc 0.0:2 mg/1
cone - 0 . 0 0 V m q i
cone 0.004 mg.:
c c nc -0.00: m q/i
cone 0.002 mg/:
cone - 0 . 0 2i mq; i wind ow
c one -0.23 mg/i w i n d 0 V.7
c c nc 0.004 mqii
cone 0.003 mg/1
c one -0.004 m q/ i
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rep • 1 Lead ccnc -0.06 mq / i
rep 1 Chr omium cone 0 0 i 3 mg i
rep 1 H i c k e i cone 0 . 0 0 y mq / i
rep 1 Zinc c c ne J2-r-0^-2-
rep 1 Fe_2 5 8 cone .

/^^O 3.52
jaqj__i_

rep 1 C 0 fa a i t ccnc ^■--------0-r-tHrf"iSgT I
rep 1 Cr ,2i7 cone 0 . 0 1 2 mq / i
rep : Cd_ 2 2 3 ccnc - 0 . 0 1 0 mg / 1
rep 1 Copper ccnc - 0 . 0 1 1 mq i
rep 1 Co_2 3 : cone 0 . 0 1 y mg ,■ i
rep 2 Lead ccnc -0,02 mq / i
rep 2 Ch r omium ccnc 0 .024 mg 1
rep 2 H : c k a i ccnc -0.023 mq ; i
rap 2 Zinc ccnc 0 . 0 0 7 mg / i
rep 2 Fe_2 5 2 ccnc 2.00 mq ;■ i
rep T. C 0 fa a 1 r ccnc 0 0 0 5 mg / 1
rep 2 C r _2 i 7 c c n c -0 . 00 V m q 1
rep 2 Cd_2 2 5 ccnc 0 . 0 0 2 mg /■ i
rep 2 Copper ccnc 0 .002 mq / i
rep 2 C c _ 2 3 1 c 3 nc - 0 . 0 : .j mg/ i
rep 3 Lead e c r. c -0,04 mq / i
rep 3 C h r emium cone 0 . 0 ; i mg /■ 1
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5 cin t e_i0 0 
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Ch r cmium 
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C c c a i t 
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Copper 
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ii i c k e i 
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rep i Lead cone - 0 . i 0 m a / i
rep i Ch r omium c one 0.004 mg / :
rep 1 H i C k e i cone -0.005 ma / I
rep 1 Zinc cone 0.007 mg / i
rep i Fe_25S cone 0.37 mq I
rep i C 0 b a : t c one 0.0:5 mg / I
rep 1 Cr _2d 7 cone 0.004 mq / i
rep i Cd_228 cone 0 . 0 : : mg / i
rep i Copper cone - 0 . 0 0 i mq / :
rep 1 Co_23i cone -0 . 0:a mg / 1
rep Lead cone -0 . : 5 mq / I
rep 2 Ch r amium cone 0.024 mg i
rep 2 H i c k e i cone -0.0:5 mq / i
rep 2 Z i nc cone 0.003 mg / i
rep 2 Fe _25 5 c one 0.22 m q ; i
rep 2 Coba i 1 cone -0.004 mg / :
rep 7 Cr _2d 7 cone 0.002 mq / I
rep 2 Cd_22G cone 0.003 mg / i
rep 2 Copper cone 0.000 mq / i
rep 2 Co_23 i cone 0.00: mg / i
rep 3 Ch r omium c one 0 . 0 i 2 me / :
rep 3 Lead c one -0.0 7 mg / i
rep 3 Zinc cone 0 .007 mq / i
rep 3 H:ekei cone -0.0:2 mg / i
rep 3 C 0 b a i t ^ 1*4 ••14m W • 1 0.002 mq / :
rep 3 Fe_2oG cone 0 . : 5 mg / i
rep 3 Cd_22C e one 0 .003 mq / i
rep 3 Cr_2.i7 cone -0.0:2 mg, :
rep 3 Co_23 i c one - 0 . 0 2 4 m q / i
r e a - Copper cone 0 . 0 0 3 mg / 1
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■_ o p p e r

A\Wi«-4to

a V 0 C 0 2 mg i

rep L Lead
rsp i Chromium 
rep i .-i 1 o k: a i
reo i Zinc
rep i Fe_25C
reo 1 Cobair
rep i Cr_2<i7
rap i Cd_223
rep 1 Copper
rep I C o_ 2 3 i
rep 2 Lead
rep 2 Ch r cmium
rep 2 iMickei
reo 2 Zinc
re? 2 Fe_25C
rep 2 Cobait
rep 2 Cr _2 6 7
rep 2 Cd_223
rep 2 Copper
rep 2 C o_ 2 3 i
rep 3 Lead
rep 3 Chromium
rep 3 Hi0 k ei
rep 3 Zinc
rep 3 Fe_2 5C
rep 3 Cobait
rep 3 Cr _2o 7
rep 3 Cd_223
rep 3 Copper
rep 3 Co_23i

0 0 3 << 7 % z V i i

rone 
cone 
cone 
c c nc 
canc 
c c nc 
c one 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
c one 
cone 
cone 
cone 
cone 
c one 
cone 
cone 

j— cone

0.0: 
0 a 0 -i 
0.332 

. 3 ■' 7 
36 2 65 
0.275 

6h2
00 3
1 C 7
2 20 

2 5

i

a
0
0
0
-0
0.722 
0 . 3 7<i 
0 . •/ 2 5 

337.82 
0.2/4 

33 7
0 i 4
1 V i
2 7 6 

43

0
0
0
0
_ M

0.303 
0.355 
0 . v33 

335.73 
0 . 2 V 3 
0 . 3 1 7 
0.00 7 
0 . 1 3 3 
0 2 1 7

me 
mo i 
ma i 
mg / i 
ma i 
mg ,• I 
mg /' i 
mg / i 
mq / i 
mg / i 
ma / i 
mg / i 
ma / i 
mg / i 
na / i 
mg /■ i 
mg/ i 
mg / i 
ma / i 
mg / i 
mq / i 
mg / i 
mq / i 
mg .■ i 
mq /■ i 
mg /■ i 
mg/ I 
me / i 
mq i 
mo / i

winaoiv edge

^7

IK

Lead a V -0.23 ma/ i s a 0.220 %cv 5 7.8c,
Ch r cmiam a V 0.345 mg/ i 0.^4 s d 0 . 0 0 3 3 %cv 1 0 . 23 *2H i c k s i a V 0.332 mg/ i s d 0 . 0 i 0 5 %C V 3.02
Zinc a V 0.7i3 mg/ i s d 0 . 0 1 8 5 %cv 2,05 \oFe _2 5 8 a V 335.40 mq/ i 2.558 %C V 0 . 7 i \\
C 0 b a i t a V 0 .2 3i mg/ i o.-rS^' sd 0 . 0 1 0 5 t'«C V 3.33 \oCr_237 a V 0.332 mq/ i s d 0 . 0 i 3 5 %e V 2.13 nCd_223 a V 0.005 me/ i O.C^4 s d 0.0055 Vac V 3 4.34
Copper a 0 . iB 2 mq/ I o.nM' s d 0.0125 Viev 3.85 \nC c _ 2 3 i a V 0.233 mg/ i 6,>0?) s d 0,0334 Voc V 1 4 . 0 7

e—

rep i Lead c c nc 0.4: m a /■ 1
rep i Ch r omium c c n c 0 , 5-3 7 mg / i
rep i K 1 e k e i cone 0.5 2 7 ma i
rep i Zinc cone 1.2i3 mg/i
rep i Fe_25 8 cone 305.31 mq/ i
rep i Coba i : c c nc 1.073 mg/ i
rep 1 C r _2 0 7 cc nc 0.5 5 4 m a/ i
rep 1 Cd_223 /• .4 'T 0 515 mg/ T

rap 1 Copper cone 0 354 mg/ i
rep i C c _ 2 3 1 cone 1 0 4 .3 mg , 1
rep Lead cone 0 4 2 m g/ I
reo 2 Ch r 0 m;um cone 1 . 0 1 2 mg .■ 1
rep 2 H1 c k a i ccnc 0 533 mq/ 1
rep 2 Zinc cone 1 1 4 5 .-n g , 1
rep 2 ra_2c8 cone 2 5 5 3 4 mq ,• I
rep 2 C 0 b a 1 i ccnc : 072 mg i

·: "J po e :: ?,, 'J u C ~ 2 mg : I sd (; 0 - 'i ' ~/11.: V 

: e::i L e .1 ci -~ n :. C, - r:ic 

= ep :: i1.: C :n l um :. ~ nc 0 ,:, C, ,:, rrig : 
rep .~ l ::: k e i ·.: ·J n c. 0 J - rr. ;J : - -
r eo J. z l :1 ,, cc;nc .. 3 ; ,. mg I 

re ? r e 2 j C ::: Un C -- 2. 6 5 ma : 
reo l C o b a ' t cc n:: ,, 2 7 5 mg : 
r e ? Cr 2c , cc,nc ,j 6 'i 2 mq i 
r~o l cc L, 2. J con :::. C: 0 ,-, -, mg I 

rep l Co9?e r ::.one C, l C 7 mq I i 
:- ep c'.) 2. 3 l con:: u 2 2G mg . 
re 'P ~ i:.. ea. d :: o nc -u 2 - ma i i 
:.- e p 2. Ch:-cmi um CO n :: C: r 2. 2. mg i i 
rep 2 Ni cic e i .:on:: 0 J <j r.iq i l 
re o 2. z i nc ::enc j ii :;, 5 :ng i . 
r e ;, z r ~ z C cone "'\ ' r 02. no/ l - .:, 0 

rep 2. Ccba. i ' cone 0 2. 7 'i mg i i 
rep 2 Cr 2. 6 7 cone 0 . -:, 

C- mq i i 
rep 2. C ci 2. 2. 3 cone G 0 i 4 mg i i 
rep 2 Copper cone 0 l ii l mer / l 
:- ep 2. Co 2. J ccn-: C; 2. r 6 mg i . 
rep z Le a ci cone - - " ~ mg I l windo~-,1 eciae 
rep J Chr cmi -:Jm cone C: .:, 0~ mg i . 
rep •J i'.i 1 :: ic e i CO n C - -- ii mg : J. 

rep .3 z i nc cone 0 ~- J~ m~ .,. . 
rep J F e 25 C ccnc .3o - J r..q I i 
rep 3 Coba i t con.: j 2. 3 mg i . 
re? .3 Cr 2~ 7 cone 0 6 l mer : l 
r ep .3 Cd 2. L, 8 ccnc G .JG mg i 
rep 2; Ccpper con 1: - l 68 mg : l 

()(¼?;Pl-% rep ~ Cc l~ i 

~ 
C: 2. - 7 mg I i 

- ~ 
Lead av - ·J 2.3 :rr.a i l u(), \ ~ s d 0 2 20 %:::v 
Chrcmi um av 0 6 45 mg I l o.414- s::i 0 lj '-' ..; 3 "'iocv l Q 2 :) "8 
1,l i c.: ice 1 av 0 262 mq i l () ?>0?.J. 5 ci 0 0 i u 1/ %c. 'J 

z inc av 0 '] i ,') mg ..- 1 o.i?:)o 5 ci Ci 0 J. 8 ~- c;o C .. .,~ 

~ 02 ?-
2 05 lo 

F e i -_;:i 8 av 365 40 mg I l ?:,~.loL\; sci 2 5 ii C rice v :) I l I\ 
Coba. l t av 0 2. 3 J. mg i l o.-rS'-\- sd 0 G l \,/ ': ~:oc ·J 3 00 \ D 
Cr ? ' 7 3. 'J 0 6 3 1 rnq : 1 o.<'..Ao 5 ci 0 t) 1 35 % ,::v - (., 

c~ 2 2 3 ,:1 V 0 00~ mg i i o.cm\..\- 5 ci 0 0 ~ 55 •i•C •: 
2 l 3 7 

64 i::, 'i 
Copper av i) i e 2 rnq I C) ,f·k sci 0 0 l 25 %c. V 6 i:5 \, 
: c 23 l a, V C: 230 :ng i () ,d"b?> sci 0 r . J 'i %c·: 'J - 1 't C: 7 \ l::, 

t..-

- !( . re? L e a. a c. c nc 0 -i ~ m.:i ..- l 
rep l C.h:-Qrni :.i:n ;~c nc C ·j 3 7 :ng : 
rep J. Ni .: ic e i c.onc. 0 1/ .:. rr.a : 
rep z in:::. c ,)nc 1 - 1 m; : ,., -
rep r e 2;:) B cone Z0 ·, .:: J. mq : 
r ep 1 Coca i C n:: l C 

.., 
me i ~ ~ ' -

rep Cr 2 C, - CC n:::. C 1/ (-- <j m.J : ' 
rep Cd 2 i. 8 ~ ;j: :1..=: 0 ~ i 5 :n; : 
:: ~;:: Cop;: a r .:one 'J 6 --~ :n .:i : 
r ep i Cc .?. l CO n C Ci "I - :ng J •J 

r e~ ; Le 3. ,j ·::::i n:: :.. -l 2 m .J ; .. 
r e tJ 2. Chrom~ t!~L .~ : ;I:: ~ l i. mg : 
rep 2 j-.{ i ::: ice i .:, C n C - ., _; mo I :.. .;, 

~- e ~ 2. z t nc C ;J :1 ·: 1 4 -. :n.; 
::- e ~ r i:, 2 :i e ::: 0 nc - - 4 rr. ;J : - ~ 

, , -
r '2 P 2 Ci:; D :!. t .:, C :1. ,: - ·, !, :!'Lg . 



rep 
res 
rep 
r e r: 
rep 
rep 
rep 

■r e Q 
rep 
rep 
rep 
rap 
rep

2

2
2

2
j

3
3
2
3
2

C r _2 G 7 
Cd_ 2 2 3 
Copper 
C o _ 2 2 i 
L e 3. a
C:i r onii uia 
i'i 1 c k e i 
Zinc 
Fe_253 
C G b a i t 
C r _2 6 7 
Cd_223 
Copper

cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone

1 - 0 1 3 
0.533 
u . G 7 5 
i . 0 0 3 
0.33 

1 . 0 <i 0
0 . y 3 i
1 . i 30 

2 y y . s 4

: 1 
/ i 
/ i 
/ 1 

i
. I

0 7 5 
00 7 
5 3 i 
G G 3

raa 
mg 
mq 
mg 
mq 
mg 
mq / i 
mg i i 
mq I 
mg / I 
mq /■ i 
mg / i 
mq ! 1

4- C

IK
Lead a v

3 Co_

0 . 3 y

2 3 1

mq / i

^ c 0 nc

s d

i.092 mg/

0.052 %C V i 2 . 3 3
Ch r omium a V 0 . 9 ? i mg / 1 s d 0 . 0 5 3 i %cv 5.33 io^
H i c k e i a V 0.947 mq / i o.M s d 0.0297 ‘vie V 3 . i 4 \q^Zinc a V i . r 8 r mg / i O.bDU s d 0.0320 %cv 2 . 7 1
F e _2 5 3 a V 302.70 mq / I s d 5.729 %cv i . 39
C 0 b a i t a V i . 0 3 7 mg / i S-.til'i s d 0 . 0 i 3 2 I'i C V i . 2 1 )0]
C r ,_2 6 7 a V i . 005 mq / i s d 0.0093 V,cv 0 . 9 7 ]0^,
Cd_.2 2S a V 0.528 mg / i c.ocy sd 0 . 0 1 i 7 %C V 2.22 1 W 1

Copper a V 0 . t t» G mq / i s d 0 . 0 1 0 <i ‘viev i . 0 0

\0S
Cb_2 3 i a V i . 0 <1 ? mg / i s d 0 . 0 4 i G ‘Vic V 3.97

rep 2 Cr .: C, 
--: 

reo L. Cd 2.:/.,) 

r e ;J 2 C.Jpper 
reo L. C. ·) 2.-:. 1 

r e ? ; Le 10 

rep J ,.: a r o m : 'J rn 
rep 2 ht -:. k el 
: !: C ~ Z l n:: 
rep J r e 2se 
rep J -: c b al t 
rep -~ - 2c 7 , r 

rep 3 Cd 2. L, [s 

rep 2 Copper 

fn ~\o?f\ J-\4-H).~ P 
.; C ,:i L. J J. 

: i·: 
Le ,1 d av 0 .J )' mqi 1 
Chromium av ij 1/1/.) mg, l 

Hickel av 0 ?4 7 mq / l 
Zinc av J. J. 8 J. mgi .. 
f e zse .3. ·J 3 0 2. 70 mq / i 
Co:::, a 1 t av i 0 B 7 -:n g ; i 
Cr , ' -

- 0 ,' 3. V l 005 mq : 1 
Cd t. 2 6 a V 0 52.8 mgi i 
Scpper av 0 666 mq . 1 
Co 2. 3 i a.·: 0 u :; mgi l 

c. o nc 1 

c -:; n: 0 

co n c '.J 

:: 0 :-t:: 

::: on:: u 

co n e 
con:: 0 
ccn:: 
c: o nc. 2 1/1/ 

CC n C l 

cone J. 

CO :1 C j 

:: :,nc. 0 

~c 
sd 

b.'-\-'&?> sci 

o.\\--ll sd 

0. \:) Ok, sd 

d-'il.\-.4-1 sd 

0,<'.'..,,<"6\ sd 
sci o.'-\-S 

O. OCb sd 
D,\?J4 sd 
D.S>J-' SC 

·J l ~ r:1 a ! 

5J~ mi; 

;;, i ~ :t: a I 
G G J mg: 

•' ·' mo : ~ ~ 

0~0 :n;i 

1/ ~ l m.J ' 
i ::l G m9 : 

<j <j ma : 
09G mg I 

iji) --: rr. q i 
5 J l mg : 
6 C, [; mq : 
0 ~-::. mg i 

G Q 5::. 
G Q 5 '.; J. 

0 0 2 \i 7 
0 0 ::S l 0 
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i: I I r.i;

c I a a k
Car omium 
Lead 
Zinc 
H : c k 6 i 
Cc B a i t 
?e,25S 
Cd_223 
Cr_267 
Co _23i 
C o p c a r

Fi stanaard

r a a i lead fi -r* -0 Z
tap i C .n r 0 '.a : a e-T. i , y
rep : id i c K a i em -2.0
r a c * Zinc e:n 2 . i
r a p r a _2 d 8 eiR i . 0
rep 1 C 0 c a i em

■S'

r a 0 i C r .. 2 8 7 em 1 8 . e
rep 1 Cd_ 22 3 ein -1.2
rap i Copper sm 1 5 . 5
rep i Co_ 2 3 . 2 . 4
r a B Ch r oiai um em 2 . d
rep Z Lead e m - i . ?
rep 2 Zinc em 1 . 5
rap 2 H1 c k e i em . . 3
rep 2 C 0 D a i t em .2 . 2
cep 2 Fe_ 2 58 em 24.7
r a o 2 Cd_223 em 4 . 3
rep 2 Cr. 2i V em ; 7 . 5
rep 2 Cc _.2 3 i em 0 . 0
rep 2 Copper em i 7 . 4
rep .3 Cn r omium em 1 . 2
r a c 3 Lead era 2 . 3
rep 3 2 : nc em 2 . 3
rep 3 H i c k e 1 em 7 . 4
rap 3 C 0 a a i t em 3 . 2
rep 3 Fe_258 em 3 . 8 '■
rep 3 Cd_228 em 3 . 3
rep 3 Cr_ 2 6 7 em 8 . ?
rep 3 Co _221 em 3 . i
rep 3 Copper em •? . 7

a i . e 7 s d 0 . 8 C 4 'Vi c •/ Z 8 . 5 5
a 0 . i 1 sd 2.:71 %cv 2038..
a V 2.10 s d C.52Z ^ov 2S.iZ
a 2.20 s d 4.'??i ®4cv 228.40
a V 3.32 s d 0 . i7 Z %cv 5.3 =
a V 7.7? s d 13.028 %cV i32.il
a V 2.13 sd 2.507 %cv .3i.00
a i 4 . <40 s d 8.505 %cv 45.21
a V i . 8 3 sd 1 . 8i8 %cv 0 8 . i2
a V 14 8 8 s d 4.884 %a.pv 32.33

rep Lead em 47.2 cone i.OO'
rep : Ch r om:um em 5 . 7 cone 1.00 0
rep - i'i i c K e i em 2 8 7.0 cone i . 0 0 0
rep i 2 1 no em 258.7 cone i.OOO
rep 1 C r _ 2 8 7 em 1204.5 cone .000
rep i C 0 b a i t em 2 a 1 . 2 cone i.OOO
rep Copper em 1 5 5 .2 . 4 cone ..000
rep i Cd_228 em 5 o 2 . 2 cone i.OOO
rep 1 C 0 _2 3 . em iCG.i cone 1 000
r e a 2 Le.ad am 50.2 cone i.OO
rep 2 Ch r omium am - 7 0 cone 1.000
rap 2 i'i : c k e i em 272.0 cone i.OOO
rep 7 Zinc eia 3 01 . 1 cone i.OOO
rep 2 Cr_ 2 a 7 era 1 2 2 2 7 cone i . 0 0 0
rep - C 0 0 a 1 c em 215 . 5 con: i . 0 0 0
rep 2 C 0 0 0 a r em . 3 8 3 0 Cl n c - . C ■! 0
I ep 2 Cd_.2 2 e em 5 5 3. 7 cone . 0 0 0
rep 2 Cc... 2 .2 . em . 3 j 2 c c n c . COO
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ifi standard 
Ch r oiai um 
Lead 
Zinc 
H I c k e i 
C c b a 1 t 
Cr_2 6 7 
Cd ,_2 2e 
Copper 
Co_23i

wS standard

standard
r e 2 b e

DI

Lead
Ch r omi rrm 
H i o k e i

rep
rep
rep
rep
rep
rep
rep
rap
rep

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

rep
rep
rep

.3

.3
3
3
3
3
3
3

C a r 0 in i u m 
Lead 
Z i no 
i'l 1 p k e I 
C c c a i t 
C r _ 2 a ;
Ca _2 2 3 
Copper 
Co 2 3 1

G 5 . i c c nc - . 'J 0 i;
era j 3 . cone . 0 0

30 4 . coni 1 . 0 0 0
3:n 275 . ^ cone i 000
eux 2 : 0

. w com .000
era i 2 0 7 . c 0 n c 1 . 0 0 0
era 5 G i . r cone . 0 00
ex 10 3“ 3 cone i ,.000
em i 38 9 c c nc . 0 0 0

6 9 . £ 0 1 
<15.38 

3 00 .7 9 1 
2 ?i . 3 75 
232 . <149 

i 2 i i . 754 
5 3 1 , 1 i 8 

i 3 0 5 . 8 ? 9 
157.255

sd 0.4049 ti c V 0.58 c c nc 1 .000
3 d 6 . C i 7 >0 C V 12.23 c one 1 .0 0
s d 3.9317 %e V 1.32 cone 1.00 0
s d 4.1337 9«c V 13 2 cone 1.00 0
s d 7.2520 % C V 2 . 7g cone 1.000
3 d 9 . 5 3 ? 3 9a CV 0.75 cone 1.000
s d 2 2 5 1 4 ■’Ac 0.40 cone i . 000
s d 29.3137 %C V 1.34 c c nc i . 0 00
s d 1 .4584 “/ac V 0 . 9 3 cone 1.000

Fe_ 258 
Fa_258 
F e 2 5 8

em
em
em

337i0.7 cone 100.00 
3 3 2 f 0 . 3 cone 100.00 
32320.4 cone 100.00

3 8 3 0 7. 1 5 279.757 %cv 0.72 c c n c i0 0. 0 0

rep Lead cone 0 . 1 ' mg / i
rep i Ch r omium cone 0.004 •mg 1
rep i H i e k e 1 c 0 nc 0.025 mg /• I
rep 1 Zinc cone 0 . 0 0 7 mg 1
rep i Fe_258 cone 0.47 mg / i
rep i Cob a 1 t cone 0.02; mg 1
rep * C r_ 2 3 7 c c nc 0.004 mg / i
rep • Cd _228 cone 0.00 0 mg / 1
rep i Copper c one 0.004 mg / i
rep 1 Co _2 3 1 cone 0.015 ma / 1
rep 2 Lead cone 0.06 mg / 1
rep 2 Ch r cm1um cone 0.009 mg / i
rep i'i i c k e 1 cone -0.004 mg / 1
re? 7 Zinc cone 0.002 mg / 1
rep 2 Fe_258 cone 0.11 mg / i
rep 2 C 0 b a i t cone 0.00* mg / 1
rep 1 Cr_237 c 0 n c -0.002 mg / i
rep 2 Cd _2 2 8 cone 0 . 0 0 z mg/' i
rep 2 Copper cone 0.0*1 mg / 1
re? 7 C o _2 3 1 cone 0 . 0 0 6 mg. 1
rep 2 Lead cone 0.02 mg / 1
rep 3 Ch r omium cone 0 . 0 0 2 mg/ i
rep 3 H 1 c k e i cone 0,0*2 mg / i
rep i Zinc c c n 1 0.000 ma .' 1
rep 3 Fa_238 cone 0.05 mg / 1
rap 3 C 0 b a 1 t ec nc -0 . 1)0 * mg / 1
r e 3 3 Cr_2 3 7 cone -0.00* mg / 1
rep 3 Cd_2 2 8 e 0 ne 0.002 mg / i
rep 2 Copper cone 0 , oo; mg / i
rap 3 Cc _2 31 cc ne 0 ,007 m g / i

a V 0.08 mo. i s d ■j 0 5 2 '-a 1
a V 0 .0 0 5 mg,- 1 s e 0 00 12 9a;
a V 0 0 1 2 mo i 5 d ■; 0 ; 6 4 9oc

window edge

windovi edge

3 7.54 
0 0.2:

r e::, .3 ' ..: i1 : 'J rn 1 urn ,;,m :., , !.! cc nc V ',J l, 

r ep :, Le.;:. u e :n j :j ,.) con •.: ·:i V 

rep J - • n ,:: ":! m. 20 -t :, e.: n - (: ij V 

t eo .3 :,1 l ·::,. e a:n z 7 :i t. C J :1C -- • V .: 
r t::e C ._: CC J. l C em - 0 ,:: ,:; n .: - V V , 

:-ep 3 C :- 2 ~ ' e :n ~ : 0 a 

' .) ::: ~ :"l-:: ',) V V 

r ep .3 -.: ::I 2 !.. i!, e~ V 

. :, . V c:c n ,:: 'v V :., 

r ep 3 c ~ pper e:r. J. ::, 3 3 C;; :1: V ~ j 

rep 2 .: :) J , J. em ~ - a 'I CC' n::.: 00 :) - ,.; 

1f • 5 ca.nda.r•.i 
Chrcr.11 TJ ffi J. V 6 9 ~ :) J. s ci Q 404 .., v.-;c v 0 :ii! ccnc 000 
Lea'.i :. V 'i 5 38 5 ·j ::, C· ~ -: '1,'~C •; J. 3 z.., CC n e l 00 ' z i nc. a. '✓ 

~ 00 '/ 9 i sci "' 9 6 l 7 .i:t;c ~ l ~ z -:: ·:,ne 00 ·J ..., 
i'l l e k e l a·.· 2 -; l 3 7.: • .J SC <j • 3J ·; o,,. C: ._, 5 z con~ j Q0 
Ccba l t av z _, 2 4 4 9 sci 7 ) : - ..; 2 0 ~,~ C • ., ... 2. -; ;:, ::: C :l. C: 0 0 0 
Cr 2 6 7 2.V : 2. J. l 7 .5 <! .s d 9 :i 6 '? 3 =:-.c 'J C: 7 y c:on ,:: 0 00 
Cd 22 e av J 6 J. l i 8 sci ~ 2 5 J. <j ,:1oc ·.,• C 4 -.J c:onc: ·J 0 C, 
Coppe r av i 6 05 8 ? 9 sd ;, 9 .s i 6 7 "iocv J4 ~ e nc C:00 
Co 23 i av i 5 7 2 :i :i sd J. 4;; [• . 

~ 'i %c: V ·J 1/;; c o ne i ·JO •j 

*8 s t a.:1.da.rd rep l Fe 2 58 em J g 7 l 0 7 C O :l.C: . 00 00 
rep 2 F e 2 58 err: 3d 2 ~ 0 .; ,::one: l 00 00 
[ ep 3 F e 258 em -:, ·, J 2. 0 <j c:onc 00 C: C: ~ ,.; . 

;=3 s ta :-td 3. t d 
r e 25 e a. 'J 2e ' (\ ,, i 5 sd ~ ', t ~ 7 ~Cc v i z ccnc 00 •JG CV V . 

- . rep Lead c:cnc: C: l 
,. 

m.g i 
r ep l Chromi TJm c: o ne 0 ·J-J<l · mq : i 
rec l i•i l ek e i cone u ;) z ;l :n-; f 

rep l z l n C: e c nc V ·} Q 7 mq / i 
r ep l . e 258 c: .:, n~ C, 4 7 mg i 
rep Coba. l t cone D :J z : mo 1 
rep ~ - 2. .s 7 cc 1C: C: 004 -:u; : 
rep Cd 2 2 8 con e 0 0 •J 0 mo I i 
rep Cop µ er cone 0 '.) C: 'i mg I 

rep l Co 23 i cone 0 0 1 :) m .J i 
rep 2. L ead cone 0 Ou mg I . 
r ep 2 Chromi um c:cnc: 0 i) 0 9 mq i 
re p z 1,1 i eke l cone - C: 004 mg i . t,J l ndow e jge 
r e = 2 z i r. C: cone 0 00 2 mcr I i 
rep 2 F e 25 8 co ne 0 l l :n~ i l 
rep 2. Co ::ic:. i t :: 'J nc Q 00 . :no : l 
re i: ,:; Cr Z 6 7 ·.:: .:, l"'.C - .: C: G :J nu; : 
rep 2 \.:d 22 e cor:e ,.) ·J 0 .: ~;J : i 
reo - Ccppe ::- c:cne V 0 . l rn; i 
re ;:i 2 - 23 l e 

·- u 
,n c ~ ·:: C u mo l 

::-ep 3 i..ea c con:: (j Q~ m ;i I w: n ciow e C 9 -= 
rep ' J ,.:h rom1 TJm cone \) :.l ·J 2 :n :J : 
r: ~ J l'i ! c: k e i CC :"l ,:: 0 Q . ::: m9 / 

re ;:i z i n e ~ G ! ! :: ~ 0 0 V r.l.:J i 
r e p J . e z 58 e O :"l .:: G G~ ITlg : 
re;:, ~ ·: 0:., l i C ~ .- n-:: - ,j ·J 0 . mo : - ~ 

re ,:i - :- 2. 6 i ·.:: 0 .7. C. Q u0 rr .. ; : J !_ - . 
re ? 3 ,.: :::i ' .! 3 n c J \ • .' '..J r:l " / - ~ - ... 
re :: C ·; C p e r CC !1C C: QO - :UC : ~ -
r ~? - 23 L ':: C n :: ·J (; 7 m:J : ' J ~ ~ V 

::i -
L ~ ~, d l 'J J 08 tr.. :J s :J ') •j :: 2 ; ,:l ·:. ' .' :., ,:. <j 

,: n:-o m 1 •;:n l . 0 0 C· 5 in; : s'i C: V V 3 '• ~•w: 'J -.:, w - : 
i•f i ~ i< ~ . :l. " Q ,J : 2 ~q / ; .. _ 

V - !, ·-i .'u:: 'J : ~ z . ,.; 



i I r. c

Copper

OCS 2687

GC3 2 6 37 
Lead
Ch r omiurn 
H i 0 k e i
T » ^
M A a 4 W

re_258 
C c fa a I t 
Cr ..2 6 7 
Cd_228 
Copper 
Co 2 2 i

OCE

a V 0.00 3 mg.' : 0 0 0 3 3 '^.c
a V 0 2 : ir.p 1 s d 0.22C %cv
a V Q 007 mg(i sd G 0 i 2<i ^ucv
3 A 0 0 0 m q/ I 3 d •: 0 0 3 ? “i-iicy
a V n , 0 01 mg/ i sd 0 0 0 - 0 ^■iev
a V .1 006 ma/1 sd 0.0 0‘is Vaev
a V 0 0 0 7 mg/ i 3d 0 . 0 0 ‘i 0 ‘.-a c V

rep 1 Lead c c nc 2.13 ma/i
r e Q i Ch r omiurn cone i .0i3 mg/i
rep i K i s k e i G c nc i . 0 0 7 m q i
rep i Zinc cone 0.9? 0 mg t i
rep 1 r e _2 5 8 cone 2.07 ma/i
rep i C c fa a i t cone i .0i0 mg 1 1
rep ( Cr _2t, 7 cc nc 1.026 mg/i
rep * Cc_223 cone * . •? 5 2 mg / i
rep i Copper G one 1.026 mq/1
rep i Co_23 i cone 0. 9 9i me/i
rep 2 Ch r omium c c nc 1.066 mq/i
rep 2 Lead c c nc 2.05 mg.' i
rep 2 Zinc cone 1 . 0 i 2 mq i
rep 2 Mlck ei cone 1.063 mg/i
rep 2 C o fa a i t cone 1.020 m q /' i
rep 2 7e_233 cone 2.-6 mg.'i
rep 2 Cd_228 cone 2.0 26 m q i
rep 2 Cr_26 7 cone 1.037 me/i
rep 2 Co_23 i cone 1 . 0 <i 7 mq / i
rep 2 Copper cone 1.033 mg/i
rep 3 Lead cone 2.0? mq/i
r e D 3 Ch r omium c c nc 1.078 me/I
rep 3 M i c k e i cone 1.073 mq/i
rep 0 Zinc cone i .0.9 mg/i
rep 3 Fe_2o3 cone 2.08 ma/i
rep 3 C 0 fa a 1 t cone i . 0 5 5 m c i
rep 3 Cr_2 6 7 cone i . 0 4 7 m q 1
rep 3 Cd_22S cone 1.9 3 2 m g/ i
rep 3 Copper c c nc i . 0 2 4 ma/i
r e c 3 Co_2 3 1 e one 1.033 mg/1

a V
a

: . 0 9 mq/ I s d 0 . 0 5 t, %c V
a V 0 3 <5 mg ,■ i ) s d 0 . 0 3 i 3 c V
a V '« 0 c 8 mo/I 1 s d 0.00 4 1 %c V
a V i . 007 mg/i > 3 d 0 . 0 - 5 1 c V
a V 2:.i0 mq/i r 3 d 0.046 %cv
a V 1 02? mg/i 3 d 0 0 2 3 7 74c V
a V i . 037 mq/i 1Q \

5 d 0 . 0 i 0 3 ‘k c V
a V i . 970 mgii 3 d 0.0497 %cv
a V i . 032 mq/i 1 s d 0.0 0 5 2 % c V
a V i . 025 mg/i 3 d 0.0 3 0 4 74c V

res i Lead cone 0 . 2 0 me/ i
rep Ch r 0 mIum cone - 0 0 0 1 mq/ i
rep 1 H1 c k e i e c nc 0 . 0 0 a ma/i
rep i Zinc cone 0 0 - i mg -
re? • r s _2 d 8 2 c nc 0 02 mq;i
re? i C .0 fa a i r. cone - 0.0 05 m q i
rep i Cr _2 i 7 cone - 0 0 0 3 m q / i
rep * Cd. 2 28 cone 0 . 0 0 i .mg . 1
res i Copper cone 0 0 0 9 mq: i
rep i C 0 _ 2 3 i c c n c Old mg . .

. . 2 3 7
1 0 £ o 5
i 7 i . 0 s
1 ‘i 7 3 6

7 . . 2 7
7 o . 2 7
5 2 . 2 •:•

6 y 
0 2 
2 9 
5 0

2
0

0

3 . 
? 9 
52
5
'7 7

)C6

\ o

w.ndow edpe

z : r. c a 'J 0 ·} G 3 :ng sd r , L \.I j } ..... !J.:. ~.: L. j ' . . 
r e 1 

" e 3. '✓ 0 ·, : IT'. Q : s -j J 2 ,:: -~.'c C. l -J ,:: :., -" 
Co b l i ~ ·1 Q 0 j 7 :n,;i I s -:: [: [: J. L. '-i :i:w ":. ·.: . ? ;. ~ -i 
C - , 

C 
. 

3 J 0 () ,J rr.q / l ;; '.l •j 0 J ;; i'..o C ,. : '-i 7 j . . 
" J - .?, 2. :J a ·: [: C: 0 l m;, ! i 5 rj C· C: l/11 (: '\.• 2. ·, 

~ - - " -
Co ~ " e r 3. ·: J IJC 6 ma .' l s d 0 " 0 't 3 11/u C '/ 7 :., 2 i ... 
:: c 2. 3 . a ., 0 0 ,:, 9 mg I - '" ~ - Q 0 04:) ;.,'iJ":. 'tl :, 

~ 2 

:J...:s 2 c:, 8 7 r e~ ... i..e .;:. ::i cc nc 2 J. 5 mo i .i 
rec Chr o mi um 1: 1:> n-:. l G J. .:J :nc I 

re;:: di eke l c c n c u~ - ma .i 
rep z l nc :: :l n C G ~ )0 mg I i 
rep J. i" e 2 5 a cone 2 0 ~ :no : l 
rep Cob a 1 t con:: J. Q : " me;: / . 
r ep ...: r 2 ::, c c n-:: J. 0 2~ :no I l 
r e p Cc z 23 cone . ·? 5 2. mg I i 
r e, ? Copper cone l 0 2 c:, mq i l 
r e p Co 23 l cone 0 9 9 l mi;: ! . 
rep 2 Ch r ::>mi urn cone 0 66 ma i 1 
r e i:: 2 Lead CC :1 C 2. 0 5 mg I . 
r ep .?, z i nc con e J. 0 l 2 ma .' l 
:· e p 2 i•i l eke . con e 065 Jng : . 
r e p - C o b a. l t cone l " 2 0 m '.J i l 
r e p 2. e 2. 5 3 cone 2. . .) mg : ·; . 
r e-... ~ Cd 2 28 c ·:,n c - 0 2. i. :na : l 
rep 2 Cr 2. 6 7 c::>n-:: 0 3 7 mg i 1 
r ep z Co 2 .3 l ,: one u 'f ~ mq I .i 
rep 2 Cc pp er co:.c l 03 5 mg I l 
rep 3 Lead cone 2. 0 T:l ::J i l 
reo 3 Chrom1 um c o ne l 0 7 & me;: I . 
re;:: 3 i-~ i eke l con-:: 0 l3 m.:::i / J. 

rep 3 z i nc co n e l Ci - :nc;: i l 
r e ;i 3 r e 2 ;:; 8 ::: on::: 2 Q .:3 r;: :J I l 
rep 3 Co :J a . t CC :"l C l ,;:; 5 5 ;ng / . 
re? 3 Cr 2 6 7 con e l :} q 7 m.:i : i 
rep 3 C ci 2. 25 :: 0 :,c ? J l :n; i 

re;:: .3 Copper ccn c l o: <l me I 1 
rec 3 Co 2 3 i con e 0 3~ mg I f) ~~ a ,-~ 2. 637 7'/ 

Lea.d 3. "✓ z 0 9 ma I l ~ sd 0 05 (.. %::: ., ' 6 1/ \~ ,. 
Chro:ni :.Im av 0 5 '-i m:; { l sd 0 03 l j "t.>CV .:} C 2. 
Hi ::: k el av ! Oc. 8 ma i l I sd 0 ·J ;J "! l %c. ., 0 2 1/ I \) "7 
z ! :-IC a.., oc 7 mg I :, d 0 0 . 5 l .l:oc v - 5 ,j 

\OJ-
Y."e 2 .5e ,J. 'J 2 i J Ir.q I l r sd Q 0 'i ::. %c ·: 2 2 : iO) ,- - i t a·.- (: 2. 9 mg I l sd G Q .i. J 7 :l:o c. ..... 2. J ID--CO .~ . 

~ i: :: 1 7 3. V l ;J 3 7 m •J i l I .:id 
. Q l OJ 1.lo C V 0 9 1/ - .., I.. 

r . 2. 2. 8 .3. V 9 7 G mg i ~ I ,. d 0 \j <l " 7 :"Jl~ C. •; -" 5 2. •- C . 
C::i;::per 3. ·: 0 3 z mq i l I sd -J ,J 0 . 'Ya.:: ·.· Q \D~ " - ~ . 
C -: 2 3 . e.. v l G 2.5 mg i sd Q G J :: <l W:~C •: 2. 9 7 \ o·Y 

:J •: E r e::: L e a. d c o r. c " 2 " IT. C : • 
:: e P ::1 r ~ffi l ;J :n C tJ n ~ - V C· G l :n ,; : 

r 2? i·U ~ ice . - - r. c " " " :., :no I . 
:: ep l z l :1 i:. ~ C :1 ~ 0 D . " m.-: 
r e, i) . -~ 2 :, e ; e n c •j 

" - :n .J l 
rep c .::i a i t cc n ::: - (: J0 :5 :n ;i .' 

rep :: 2 :., 7 CO r. C.: - ,j ,:, -:.: ' inq : w. :1 do \-J -= ::i .:i e ·- ,, 

:ep ·: C 2. 2.8 <.:o n e 0 C, ,j i :ni:;: 

= =~ Lo r,> ::i e :: :: o r·. c ~ I 0 1J ~i ffi.J .' 

:: e P L,1; ·. ~ l ,::_ i; 1' :: t; - j .n,; ,. ~ 
~ 1 



T

QCD
Lead
Chromium 
H i c k e 1 
Cine 
t e _2 5 8 
C o b a I t 
Cr_26 7 
Cd_223 
Copper 
Co 23 i

i-i3£3y-ii

r e D 
r e D 
rep 
rep 
re? 
r 6 0 
rep. 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep

a V 
a V 
a 7 
a V 
a V 
a V 
a V 
a V 
a V 
a V

2
2
2

-
2
2
2
3

3
3
3
3
3
3
3
3

C .n r om I urn cone -0.0:4 mq/i
Leap zone 0 . i a -mg / 1
Zinc core 0 0 0 3 m q i
i'l 1 c ic e i cone C . 0 2 2 mg ; :
C c b a i t zone 0 ,004 mq / i
2 e _ 2 5 3 cone

oo

mg / I
Cd _2 2 8 cone -0.000 rca / i
Cr_2t 7 cone -0.00 9 mg / 1
Co _2 3 i cone -0.0:5 mq / i
Copper ccnc 0.0:2 mg / i
Lead cone 0 . : 2 mq / i
Ch r c m1 urn cone 0.027 mg / i
ii 1 c k a i cone 0 0 2 9 mq, i
Zinc cone 0 .002 mg / 1
Fe_258 ccnc 0.03 mq / i
C o b a i t ccnc - Q . 0 0 1 mg / i
C r _2 6 7 cone -0.005 mq / I
Cd_226 c one 0.00a mg / i
Copper cone -0.0:7 mq / 1
Co_23 1 ccnc 0.00a mg / i

0
0
r.

.;a mq/I 
0 0 <i mg / i 
022 mq/i 
005 mg/i 

0.04 mq/i 
-0.000 mg/i 
-0.007 mq/i 
0.002 mg/i 
0.002 mq/i 
0.002 mg/i

s d 
s d 
s d 
s d 
s d 
s c 
s d 
s d 
s d 
3 d

0.037 
0 . 0 2 1 0 
0 .0 1 iC 
0.0043 

0 . 0 1 7 
0 . 0 0 4 a 
0 . 0 0 1 y 
0.003a 
0 . 0 1 04 
0 . 0 1 5 4

rep 1 Lead c one -01 . : 9 ma / i
rep 1 Ch r omium ccnc 0 . 2 1 4 mg ! 1
rep 1 H i c k e 1 cone 0 . 3 7<i ma / i
rep i Z i nc c one 0 . 343 mg / 1
rep I Fe_258 cone 203 . 53 mq ; i
rep i Cocair cone 0 . i 3 9 mg / i
rep Cr_2a 7 cone 0 . 24 9 mq / i
rep 1 Cd_223 cone 0 . 005 me / I
rep Copper cone 0 . : 3 1 ma ; i
rep i Co.. 2 3 1 cone J. 1 22 me / 1
rep 2 Lead cone -0 . i 4 ma ; I
rep 2 Ch r omium cone c 2 75 me / i
rep 2 H i c k e 1 ccnc 0 . 3 1 2 mq / i
- e .3 2 2 I nc ccnc 0 . 323 mg / i
rep 2 F e _2 s 8 ccnc 2 1 0 , 9 0 ma / i
rep 2 C 0 b a i c ccnc 0 . i 52 mg i
rep 2 cr _2 7 cone 0 . 2o0 mq / I
rep 2 Cc_223 c 0 n c 0 . 0 0 V mg / 1
re? 2 Copper cone 0 . 1 7 1 mq / 1
rep 2 Co_ 2 3 1 cone 0 . * 5.5 mg . 1
rep s Ch r omium ccnc 0 250 ma 1
rep 3 L e a c ccnc 0 . : j mg 1
rep ■- Zinc cone 0 .3 2 0 ma / i
rep 3 i'i I c 1C e i C 0 11 c 0 . 3 a 2 mg i
rep 3 C c b a i c ccnc 0 1 5 0 ma A
rep 2 i e_ 2 5 3 ccnc 2 . 3 a 5 mg i
re? 3 Cd 2 S ccnc 3 0 'J . nq / i
res 3 C r _ 2 a 7 c c n c 0 2 5 2 mg . .

window a d q e

window edge

% c V 
Vtzv 
% c V 
‘Vjc V 
•vt C V 
%e V 
%cv

7
•■Vic 7 
‘itcv

24.22 
5 0 ■? . 4 7 

74.90
3 9.74
4 9 . C 4 

1002.3
2 t . 2 0

i50 . 22 
1 Oa 7 . 3 
32 i . i 3

window edqe

wind 0 w a a 0 e

r ec ' C:, r om1 um 1: C n c. - •j ) : ~ :n q ! .. 
r e, D 2. :.. ea 'J cc nc (: I :, .ng I 

re;:: 2 z i nc. ~ 0 r: C 0 ·) ·~· J m ::i 
r ep 2 i· 1 l ek e i cone C (j - 2. m~ 
r e;:: - :_, C' ::: 3 i ( ::. J nc 0 •J 0 ,j rr:. .J : 

r eo 2. .: e 2 ') 3 CO n C G 0 :, m:;; I 

re P. ') Cd 2 l 8 c.onc. - ·J :; 0 0 re ::i ; l 
r :p l - 26 7 c. ~ n:: - C: C: C: m~ I - . 
rep :?. Co :?..3 I co ne -0 t: ! w It'.Q : - wi ndow -: d ;J e 
rep 2. C C p J: e r ccnc 0 w L 2. m.; : . 
re;:: .3 Le .?. d c:::: nc 0 l ~ m.J : i 
rep w ::1rcm1 urn c ~n c w IE 7 :ng : 
rep J ;.u c. k e i C. C r.c J w 

--
'i mq i i 

rep ·~ z l ni:: c on ::: w GO L. ru; I 

rep .} r e 2 58 cc rte 0 w ::; :U;J : i 
re~ J C:oba i t ccnc - u GO l m; I i 
rep .3 ,: r 26 7 c en:::: - i) 00 3 mcr I l 
rep 3 Cd 2. 28 cone. G G 0 .~ m-':I 
rep .3 Copper cone - L' ·J - 7 mq ! - window e •j q ·: 
rep .3 Co 2.3 l e:::nc G 0 C: :; mg ! 

QCD 

Le a. d av ·J l 6 mq I l sd Q 0 J 'i ~'Ge v 24 l l 
Chromi l.;!D. ?.V 0 OG4 m~ 

':I i i sd 'J 02 l Ci ~.'4 ~ V 5 C: 9 .s ;') 

j,z i eke l a '/ 0 0 22 m cr I l sd C 0 l 6 (! ·':i,c ,., / 4 1/0 ., 
inc a., C: 003 mg i ; sd G 004 :3 '1/oc v 0 1/ 7 4 I... 

r e 2 38 av w 04 mg i 1 sd 0 0 I 1/ 'ir. C '/ 4 1/ C 4 
C o b a. 1 t av - 0 Q O (: :ng ; i sd C 004.'.> iJ:~c v I G O 2. ,$ 

C::- 26 ( a 'I -0 0 ·J 7 mq / 1 sd C 00 I 1/ C/a:: •J ll 2, u 
Cd 2 2!3 c'. . 0 002, mg i 1 sd C· 0 0 J.:; ~oC •.: .;. 50 2 2. 
Cop:;:> er a 'I i) 002 mq i 1 sd C 0 I 6 4 il;Qc V l 0:.:, 7 C 
,_ C 2 3 l av 0 OG 2. :ug i i sd 0 0 I 54 'iocv J 2 l l :3 

i·:2 6 2 1/ -~ l rep I i:.ead cone -U l. 1/ ma i i window edoe 
;: e P C:iromr um CC ."IC v 2 l 4 mg i 
rep I i'-i l eke I ::.one 0 .3 76 mo ! l 
:: e:: I z I nc c 1;i nc C: Jij.j :ng I 

r ep J. r e 2 5 8 c. o nc .?. 0 C 5 I} mq : 

rep I Coi:::a l t cone G l - ~I mg I 

rep Cr 26 7 cone 0 - 4 1/ ma : l 
rep I Cc i. 2 s con::. c, 0 05 mg i 1 
rep ,: C p ,:> e r cone 0 ;_ C l mo : 

rep Co 23 I ~enc j ;_ - 2 mg i 

r ep ') Lead cone: -Q I 4 m.J : w1r.d ·J ·.,; e .:; o e 
rep 2. Chr urn i un cone C 2 ~ 5 m<;: : 

re;: .:: i·~ i eke 1 ::.:::n::. I.,' 2 I ~ mo 
,. 

!:-ep 2 z I :1 r: cone - J 2 :j :ng 
r e I= 2 r e 2:: a C ~ n :: 2 - ,) ~I J mo : 
r ea L. Cob ~ i ~ c. c nc 0 I :5 L. mg : 
r ep 2 ...:. r 2 ::., i co nc 0 2 60 mo : i 

:- ep 2 Cc 2 - s cc r.c C: -0 -i m; 
re 2 ,:oppe r c.: on~. - l ~ l me:: : 

rep 2 ,: a " 
; 

I ::.one C: J :. m:; .., . 
re9 2 ·~h r cm i um ,: :- r. ::. ,J - . w mo : 

rep 2 i.. ea c. C ::· !"l": ,-. 
l j mg : 

[ ep ·1 
l n-::. CO :1 C ; 0 mo - ·-

- ec w ;'[ I C. Ke I ~<Jn ·.:. (.· J ;i 2 :n ;i : 
[ e;:: .3 C ~ b .i i ~ ·: c:1c: - 1 - w n1 o : 

rep ~ . e ,; 5 ~ -~ 
:1.,::. 2 - :, 3 m::i : 

re;:: 3 Cd ' 2 e .:: ; r. ) - . no : - - -
r ec i :"\'::. ,; - mg ~ ·-. - :., - ·- w - -



3 ■? - i i 
Ch r omium 
Lead 
2 : r.c 
M: c k a i 
C o b a i t 
t’a_25 3 
Cd_223 
Ci.-_2 3 7 
■2o_2 2 1 
Copper

i':3339-«,2

rep
rep

a •/ 
a V
3 V
a V 
a V 
a V 
a V 
a V 
a V 
a -i

rep
r e a
rep
rep
rep
rep
rep
rep
re?
rep
rep
r e u
rep
r e c
rep
r e D
rep
rep
I ep
r e c 
rep 
rep 
rep 
rep

Co _2 3 i 
Copper

o 3 n 0 
cone

0 ; s 0 raa / i
C- . : 3 C- ir g i

0.246 ma i 
- 0 . C 3 m g / i 
0.330 mo/i 
0.3 d1 mg/i 
0 , 1 <1 7 mq /■ i 

2 i i . 0 <i mg / i 
0.003 mq/i 
0.234 mg/i 
0 . i 3 9 mq / i 

mg / i

s d
5C
s d 
sa 
s d 
5 d 
s d 
sc 
s d 
3 d

0.0309 
0 i. 3 4 

0 0 i i 7
0.0333 
0.0073 
2.537 

0.0042 
0.0036 
0 . 0 r i 4 
0.0053

‘/e C V
V

=.ii a V
V

%c V
V»c V 
%c V
%c V
•■/ic V
^-ilC V

; 2 
7 4

7C
2

1 . 
2

1

1

1
1
X

X

2

2
2
2
2
2
2
2
3
3
3

Lead
Ch r omium 
i-i X c k e i 
Zinc 
Fe_253 
C o b a i r 
Cr _2c 7 
Cd_228 
Copper 
Co_ 23 i 
Lead
Ch r omium 
H i c k e i 
Zinc 
F6_258 
C 0 b a i t 
Cr _2 6 7 
Cd_223 
Copper 
Co_23 X 
Lead
Ch r omium 
H i c k e i 
Zinc

c c nc
cone
cone
cone
cone
cone
cone
cone
cone
cone
cone
c one
cone
cone
cone
cone
cone
cc nc
cone
cone
cone
cone
cone
cone

0 . X 3 
0 . 4 3 .6 
0 . 428 
0.726 

341.90 
0.133
0 .
0
0 .
0 .
-0

5 28 
002 
2 2 X 
X 50 
. 0 0

0.460 
0 . 3 9 X 
0.732 

344.88 
0 . X .36 
0.604 
0.003 
0.2x9
0 . X 3 3
-0.07 
0.5x7 
0.470 
0 . 75 X

mq / i 
mg / X 
ma / i 
mg / i 
mq / i 
me / i 
mo / i 
mg / I 
mq X 
mg / I 
me / i 
mg / X 
no / i 
mg / i 
mo / i 
mg / I 
m q / i 
mg /' i 
mq / i 
mg / i 
mo/ i 
mg i 
ma / i 
mg / i

3 X 
9 8 
2 0 
8 5 
2 0 
78 
2 -7

rep 3 Fe_.2 5 8 cone 346.54 ma / i
rep 3 Cobalt cone 0 . X 83 mg 1
rep 3 C r _,2 8 7 ccnc 0.485 ma / X
rep 3 Cd_ 228 cone 0.00 :■ mg / i
rep 3 Copper cone 0.228 ■ma / i
rep 3 Co_ 2 3 i cone 0 . X 7 5 mg / i

■7-6 2
Lead a V 0 . 0 X mq / 1 s d 0 . 1x3 34c V 9 2 9 . 43
Ch r omium a V 0 .43 3 mg .' i s d 0 . 0 2 3 6 % c V 5 , 3 7
i-i i c k e i a V 0 .43 0 ma / i s d 0.0397 %cv V . 2 4
Zinc a V c .738 mg / 1 s d 0 . 0 x32 ^4cv 7
x“e_233 a V 344.44 mq / i sd 2 . 3 5 4 ‘Vtcv 0 . 60
C 0 c a i r a V C .*82 mg / i sc 0 . 0 642 =/^zv 2 . 5 3
C r _2 6 7 a V C .30 8 mg / i s d 0 . 0 2x8 -Voc V ■4 ■2 2
Cd_ 2 28 a V 0 .005 mg / : s d 0. 0 2 5 7' a a V 7 0 . 0 4
Capper a V 0 .222 ma / X s d ■1 0 0 4 6 ■> » c V 2 0 5
C 3_,2 5 X a V 0 . X 8 - mg / i 5 d 0 . 0 . 2 8 2 V 7 . 32

9-63 rep X Lead e e nc 0 . 1 8 ma / X
rep X C n r ’6 ra 1 u m cone 0 . s X 7 mg . 1
r s p X i-1 X c ic e i cone 0 ,4x2 ma X
r e D 1 Z I n z ccnc 0 -17 5 ma X

window edaa

C ep 3 - C 2, .; ::: ; n -~ J '-j 0 ;~.J : ;_, L 

: ep ) Copµe :: C n::: J - rr. 9 : r w J 'w · 3·?-'..l! ~hr~m1 'J m a ., ,j 2 '~ C r:i cr : sd w 0.:0 1/ I•:~ C ' ) ~ ..; 5 .5 
-0 (: ;) i Ci C 4 =-:.1 C \" .1 4 :.. ea 'l :. V mg I ~c l . l 'J . 

z l r. c: ~ '✓ u 3 .30 me i sd 0 iJ ! ! ';uC V .;, w w 

:·• i l c: ic e . a ·1 C: w 5 : :u~ I s :i 0 03 J w ~•• C I: 5 ! 

Coba. " t 3. V 0 .l 4 7 mo i 1 sd 0 u0 -; J ".'o C 'J -i 9 ::. 
.; 1,:! 2 5 3 av 2 1 : iJ 'i mg f sd l 5 3 7 'io _ V 2. G 
Cd 2 2 :3 lV 0 0 J 5 mo : i s d Q 0042 %cv : e C:5 
Cr 2. ~ 7 av 0 2. 3 'i mg i SC 0 OG 5 '..l ':.fv CV 2. 2. G 
•: 0 2 2 l 3. V 0 .l 3 9 mg f l sd 0 0 • w 'i 'io::: V 7 C 
C-:>pper .3, ·J G - 7 ; mg i sd G GO 53 l/o CV 3 2. ·;• 

"i3 ;;, 2 y - ~ 2 rep L e 3. c ccnc 0 l J ma : i 
reo Chrom1 um cone C, 'i 3 . .:, mg I 

rep Hi cice 1 cone 0 'i 2 C rna i 
rep 1 z l n C cone G 7 2:) :ug I 

rep l F e z: e cone z 'i .l y 0 mo i l 
r ep Coba i t ccnc (: 1 53 mg : 1 
rep Cr 2 C, 7 CO nc: 0 5 :. C tr.a ! i 
rep Cd 2 28 c-:>nc C: GO :, :ng i i 
r e ,: 1 ..: opp e r ::: enc 0 z 2 l ma .' l 
rep C.o - ., i c:onc .l 50 mg :, w w 

rep w i.ea.c: cone: -0 0 C: me : 
= e l) 2 Chr o rn1 t:m cone 0 4 s C, mg I 1 
r e ? 2 ix i c;ce l cone 0 ::: 1/ ! ma I 

rec 2. z l :1 C cone ,. i .., -
~ :, mg i i 

re;: z re 25 3 ccn ·::. 3 4 4 ~ C ma ! i 
reo 2 Cob..;:. i t ~one C: 1 -~ .~ mg f 

rep w Cr 26 7 CO r. c: w .:i D 4 m~ i 
:: e P l Cd 2 2. 3 cc: nc C: GG5 mg i . 
t ~p l ·:opp e r ;::, one 0 w . 1/ ma l 
r ec 2 Cc 2. 3 1 cone G l sn :ng i . 
rep .3 Le 1d -::.one -0 0 ~- :na i W l n :JC~'./ e d cr ::! 

rep 3 Ch:omr um ::one w 5 i 7 :n; 
r ep 2 N1 eke i C.: C n C. 0 4 7 \) mo i 
reo w Zr nc cone C: 7 5 1 m;;: : 
r e ;i .3 .r e .258 cone , 

~~ 5 'i mo / i .., 
:ep Coba ' t co::i.c 0 1 ci 2 m;; : w - -
rep 2 Cr 26 i c en:::. ,: <t C 5 m-.J i 
: ep 3 :.:c 2 liS con:::. ('; 00 m-; : 
rep 3 Copi)er c ·.:>nc u -2 .. 2 :no I 

( ep 3 C .:: L. 3 1 ,::c n~ ,:i . 7 5 rr1 ,1 I 

:-i:: :, 3 : - ~ w 

L~ad a " ·J l mq I i sd u l. 1 J ;;:a -:. ••P 1/ - 4 .3 w w 

·: :1 r C :n i ,.nn a ·-.p ('; 'i 8 :3 mg i. SC (: C: t. 3 u •iu C •: 5 3 7 
i~i i :::. ice l ..;!. ... 0 <i 3 ·J I'!lCI i i sd 0 J 3 1/ -; %c ·: ~· w 'i 
z ~ nc 2.. - G 7 36 mg .' . sd C, w l -. 2 ~\): •J 7 
r e 2 ;..• ;J av 3 "I 'i 4 'i mq I 5 ::i 2 '! \:, 1::. ., 'J :;; .J.., 

- w ... 
:cca . t a v G . -~ t :ng 5d 0 w w ..; - ;:..,,~ V l ::: ;J 
- I' :. i. ; 

3 :50 ! i sC 0 C -~:, ·: . ., , - . :) mq . - . 
,.: u l 2~ 3- 'J •j 005 m~ i ; s :: C: : 5 ~·\l ·: - 'i " 

w , , 
~ w 

C .) p;: e r a. ·: 0 .; 2 2 mo I i 5 d 'w 0 ..:. ;;. •}o C ~: w 'J -s 
C ;) .23 1 a ., Q i ., m~ i ; d G •j -~ :,.'d ~ '✓ 

-; .'.} l - . 

:,:J .::, 3 9 - ~ .; re;:: Lt: -2. d c :; n c ,-, 
l. ~ rr.o : 

r ep C.1 r J :al ~m cone C• ', l :ng 
r e ;> l ! 1 .: .< e i -::. ) ::,. .:: w 'i L - rr. a : 
:ec f.. 1 :1 " -:. ,;; n ::. C: ➔ 7 -.; :n :l : 



H3i3 ?-63
Chr omium 
Laad 
2 i nc 
I't i = ic e i 
Coba i t 
2 6_ 2 3 3 
Cd._2 2t 
Cr_267 
Co_23i 
Copper

H3fe3?-6<3

rep i Fa .2 3 6 con:: 2 V i , 9 : m a / i
rep : C 0 b a i i cone G . 1 7 .3 m g i
rep i Cr _2 2 7 C 2 71 C U . 4 2 2 mq .■ i
rep C d _ 2 2 3 zonz - G . 0 G 1 m g .• i
re? i Copper c c n c 0 , 2 1 6 mg i
r e □ 1 Co_ 2 3 1 c c nc G . ia G m?/ :
rep 2 Lead cone 0.00 m a/ i
rep 2 Ch r om1um cone 3 4 3 1 mg.'i
rep 2 H i 0 k a i c c nc 0 . 3 o C m a / i
r e n 2 Zinc c c nc 0 507 ma.i
re? •) Fe_256 cone 30;.41 me/i
rep 2 C 0 b a i t c one 0 i 5 i m c / i
rep 3 Cr_26 7 c c nc 0.399 ma/i
r e Q 2 Cd_223 c c nc 0.004 ma/i
rep 2 Copper cone 0 . 2 3 1 ma i
rep 2 Co_23 i cone 0 . i7 7 mg/ i
rep 2 Cn r omium cone 0.3 7 9 m a/i
rep 3 Lead cone 0.05 mg/i
rep 3 Zinc c c nc 0.4 9 2 ma i
rep 3 H i c k e 1 cone 0.374 mg/:
rep 3 C 0 b a i t cone 0 . * 6i ma/ i
rep 3 Fe_25 8 cone 2 0 6.7 7 mg. i
rep 3 Cd_223 cone 0.002 ma/i
rep 3 Cr_2.s7 cone 0.429 ma.I
rep 3 Co_23i cone 0 . 1 7i mq; i
rep 3 Copper cone G . 2 2 0 mg; i

a V 0 4ii mq/i s d 0.0302 "ai c V
a V 0.C 7 mg/i s d 0.093 c V
a V 0 . 4 9i mq/i s d 0 . 0 1 5 9 'A c V
a V 0 .385 mg/i s d ■3.0 2 3 7 Ifacv
a V 0 . i0 3 mq/ i 5 d 0 . 0 1 i 0 % c V
a V 273.39 mg/i s d 7 . 4 1 2 1’j c V
a V 0 . 0 0 i m q .■ I s d 0.00 2 0 '’/iav
a V 0 . 4i0 mg/I 3 d 0.0 153 t-jcv
a V 0 .16 9 mq i s d 0.0 OCO -nev
a V 0 .222 mg/i s d 0.00 7 3 't# c V

rep i Lead c c nc -0.04 mq/i
rep i Ch r omium cone 0.2:5 mg/i
rep i H i c k e i cone 0.204 ma/i
rep 1 Zinc cone 0.294 me/I
re? 1 re_256 cone 1 0 4 . 3 .3 ma i
rep i Cobalt cone 0.i35 mg/i
rep ; C r _2 6 7 cone 0 2 5 0 m a; i
rep 1 Cd_ 223 cone 0 . 0 0 5 mg/ i
rep : Copper c c n c 0 . 1 2 9 m a / i
rep C 0 _ 2 3 1 cone C . 12 6 ma/ 1
rep z Ch r omium c c nc 0.244 me/i
rep 1 Lead cone 3.22 mg/i
rep 2 Zinc cone 0.204 mg/i
r ep 1 H 1 c k 6 i cone 3.23a ng/i
rap > Coca i t cone 0 .13 0 no i
rep 2 F e _ 2 5 3 cone 1 3 4 . 5 - m a / i
rap 2 Cd _226 cone 3.300 m a/ i
rep 2 Cr_2i c w nc 0 .2 3 C mg/ .
rep 2 Co _23 1 cc nc ■3 . ’.j 9 -5 ma / i
rep 2 Copper c c n c 0.;3: mg/i
rap 3 Ch r omium c G n c 0.24 G ma. i
rep 3 _ e <?. G c 0 n c - 0 G mg; i

1 3 /• .
3 .
1 . 
7 .
2 ,

2 0 2 .

1 y 
7 i 
24
2 i 
0 3 
5 3 
5 0

3.73
5.03
3.32

window adga

vj : n 0 0 'w

r e ;, r e 2 , : e C on.: ' 'i ~i 
. 

ma : a 

rep ·:Cb a. i l. e:c:1..: C: J. 7 ·j :rq 
r "'? C r 2 6 7 C ) rt C IJ .j -- m.:i 
rep C'i .:, (, 3 - -n: - \.' 00 J. :TL;; : 

r e;: :_:CC,) e r ·:Cr: C 'w - : C, :n.:i 

r ea C ,; (, 3 J. CC :1. C G l .) (. m·;;: : 
rep 2 .:. ea d cone Q 0 C· r:-. a : 
re □ 2. Chrom1 t:m cone w <i 3 l ;ng : 
re 1= 2 Ni eke l :::enc C, 2ve m J i 
reo (, z i !1 C ccn ·:. G 5 Q 7 m; 
r e ;;:i 2 r e 2 513 ~ enc 30 . 4 .:. me: I l 
rep z C.c b a . t C0:1C 0 .:. .., :; m~ I 

re? :... r 26 ? CO Tl::: 0 ~9 1/ ma l 
reo 2. Cd 2. 2 g c.cnc (: G04 mg : 
rep 2 c:) p ;:i e r ccne: 0 ) -

- .;j .i. ma : l 
rep l Cc 23 J. ccnc G J. i -; mg : l 
rep J Cnron:.i um cone \) 2 • 'i ma i l 
rep J Lead cone C: OJ mg i i 
rep .3 .?. i nc ccnc :) ➔ 2 ma .i 
rep 3 Ni ek e l ~one G J i 'i m9 I . 
rep J Cob a. i t .: o nc C, . 6 l ma .' i 
rep J F e 25 8 CC n C 2.:} .:> "i ·, mg . 
rep 3 Cd 2 28 cone V 00 2 ma ; l 
r a. ,-. 3 C. r 2. !i • con~ 0 'i {, m;: -,-

rep ~ Cc 23 .:. con e: 0 J. 7 .i. r.:i.q : i 
r ep J Ccppe r cone (.· 2.?.0 :·ng : 

;•[3 .:; 3 ·? - 6 3 
C,,romi um 3. ·: ·J 4 l 6 mq i l sd :) 0 3 t. 2 •";ii, C 'J (. 6 'i 
~~ac av 0 C 7 mg I l sd G y _; ,..oC V .:. 3 

., ;> J. - I 

:: in C 3.V 0 'i 9 l mg ! l sd 0 0 .:. - 'i % .: ·; ~ " 4 
Ni eke l av u 385 mg i l sd j 0 2. 3 ,1 .J.'~C V ,:;, 2. J. 

Co::i a l t a.., 0 .:. 65 mq I i sd \.' 0 l . w ,-,io CV 0 :, 

. e 25:3 a. V 2. ? 3 3 9 mg I i s C: 7 'i .:. ,. n,.J.:. •..,· i, 5 ,j 

Cd Z2b av 0 co J. mq : sd 0 O.J z il ,·.-&; C ·.;· 2 0 2 50 
I - «~ 267 a., 0 4 .. ,:;, mg i i - ,.; C, (j l. 5G •/;CV "' 7 J ~ .. "'-
Co 23 l av 0 J. 6 S· mg : sd Q 00 C6 'io C •; - 06 
Copp e r av 0 2 2 z mg I 1 sd C OC: 7 3 iJ/o =. V J 5 2 

... i . .! 6 :; 9 - 64 rep ~ Lead cone -0 04 rr.q I l window e-:iq ~ 
r e p l Chrcm1 ':J:U :::enc c- 2. .. 5 :ng I . 
r e ? i·! i - ice i cone \} 2 e 'i rr.a I 

r e o z i nc cone C: 2. 9 'i mi;: : 
rep r e 2 :i e cone : Ci 4 2 [; ma l 
rep Cob a. . t co ne w : 35 :Il9 : 
rep t.. r 2" ,, C o r..,: ·J 2 5 0 rea : i 
rep Cc: z 2. s C •J n C w QC: 5 mg : l 
r e ? C c p ;:i e r c en..: 0 .. 2. ~i m.:i : 
r ep C ,:i 2 .J .. CO !'1C (: l. 4.:., :n::; : 
rep 2 (: n r cm1 'Jm CC nc:. 0 - 'i 'i me : J. 

rec 2 :.. ea d CC:1C ' 2 ;ng : w -
= ep 2 i ll C ;n ·.:: 0 ; - -i mo I - - - l 

r ep (, : · [ 1 .: Ke l ·~ ~ ·~1 ·~ j ,:. 5 ) ng I 

r e:i :. ,: :t Ca i t CO n:: w : - ~ no : 
rep l . e z 5 s C :: n c .. J 'i 3 . rn:;: : 

r ~~ 2 Cd 2 2 .':! C '.: n.:: J J Q c; mq I 

rep 2 Cr 2. 6 C :. n 1: Ci 
. 

JC m:; : .; 

rep 2 ,.: •.) 2 •, 
C;: n ".: ·:J 'i na I ., , 

rec 2. ;_:opp e r ~ C :1-: ·j : - : :n..; : 
r I:! p - Ch r c rr.1 l.l rr. C ,: r: ': ·) :. .j..:. rr. .J ' 
r e :J ·- - e -~ - - -nc .. 0 w 

. :n g : 



H3i3?- i4
Ch r omiurn 
Lead 
Zin =
I'i i c ic e i 
C 0 3 a i t 
;■ e_ 2 5 6 
Cd _2 2 8 
Cr_i6 7 
Co_2 31 
Copper

H3 i3 ?-35 
Lead
Ch r omium 
i Z i o ic e i 
Z : n 2 
Fe_258 
C o b a i t 
C r _ 2 d ■ 
Cd..2 2S 
Cooper

cep 
r e c 
rep 
r e c 
rep 

e p 
rep 
rep

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
r e Q
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

3
3
3
3
3
3
3
3

Z i nc 
i'l: c tc e i 
C 0 b a i c 
? e _ 2 5 3 
Cd_22C 
Cr_2a7 
Co_23 1 
Copper

0.233 
0.04 

0.283 
0.270 
0 . i 3 3 

i 32 . 37 
0.005 
0.240 
0 . i i i 
0.127

mp t 1 
rag / I 
raq / i 
rag / i 
rag / 1 
rag /' i 
rag / i 
mg /■ i 
raq /' i 
rag /' i

1

1
1
1
i
1
2 
2 
2

2
2
2
2

3
3
2
3
3
2
3

0
n

0
0
0
0

•• w 4 4 w
c c- n c 
c o r. 
cone 
cone 
c c nc 
C O T4C 
cone

0
u

; n
W W 4

2 / i

i /

0 . 0 0 0
0 . 2 4 i
0 . 1 i 4
0 . . 20

raa . i 
rap ■' i 
raa i 
mg . i 
-raj i 
rag i 
raq / i 
rac / I

s a 
s d 
s d 
£d 
s d 
s d 
s d 
sc 
5d 
s d

0 . 0 ; 5 V 
0 . i 4 9 

0 . 0 0 7 i 
0 . 0 . 3 •?
0 . 0 0 1 i

3 3 5 5 
0 . 0 0 0 d 
0 . 0 0 ? 9 
0.0:54 
0.0053

d.C4 
%cv 343.45 
%c V 2.48
‘»2V 
%c V 
%c V 
%c V 
%»c V 
%c V
1-icv

5.15 
0 . C4 
2.11 

11.43 
4 . 1 2 

1 3 . 7 9 
4.35

Lead cone - 0 . 2 1 raq ! i
un r oralura cone 0 . 225 rag / i
i'i 1 c k e 1 cone 0 .227 raq , i
Zinc ccnc 0 .238 mg 1 i
Fe_258 cone 148.51 raq i
Coba i c ccnc 0 . 1 d 0 mg / 1
C r _2 d 7 cone •3 .193 rag / i
Cd_223 cone C .003 me / i
Copper cone 0 . 1 0 7 It a / i
Co_231 cone 0 .123 rag / i
Lead cone 0.09 ma/ i
Ch r oralura cone .220 rag / i
H 1 c k e i ccnc 0 ,23d raq / i
Z 1 nc cone 0 .254 rag / i
F e _2 5 3 ccnc 152.83 raq / i
Cobalt c one 0 . 15d rag / i
•Cr _2d 7 ccnc 0 .203 raq / i
Cd_ 2 28 cone -0 .002 rag / i
Copper cone 0 . 1 i 0 raq / i
Co_ 2 3 1 ccnc 0 .150 mg; 1
Lead ccnc i2.05 raq i
Chremiura cone 0 . 1 o 8 rag / i
i'i 1 c k e i ccnc 0 .251 ma .■ i
Zinc cone 2 ,24a rag / :
F e _2 5 3 ccnc 15;i . 40 raq .■ i
C 0 b a i t ccnc 0 ,. 1 4 7 rag / i
Cr _2d 7 ccnc 0 1 9 5 raq / 1
Cd_22S cone D . 0 0 5 mg / i
Copper ccnc 0 . * 1 4 raq / 1
Co_ 23 1 cone 0 , 1 3 1 rag ; i

,02 raq/ 1 s d 0 . 1 C c ";o C V 731.74

204 me/ i
3 0 0.03 i d -la C V 1 5 . 4a

2 3 3 rag,' i s d 0 . 0 1 * V %CV 4.9-7

25a mg/ I sd 0 , j . 1 5 “/j c V 4 4 7
. 5 8 raq / i s d 2 . d 7 d 'Vo t V 1.77

1 5 4 rag / I sd 0 . 0 0 s 9 9* a V 4.45

1 9 7 raq / i 3d 0 . 2 0 5 3 ■•nc-,’ 2.70

0 0 2 .rag .■ i s d 0 0 0 5 2 Vo C'/ 1 7 . 54
1 t 0 i r.c' : 1 5 d 0 , 0 0 2 .j ’k c •/ * z -

wind cw a d a a

..-■4-At

,·:J 6 3-? - .; 4 

Chrcm:um 
Lead 

• 

Zinc. 
I' i i ck e i 
Coba.l t 
• e 2 5 13 
Cd ~ 2 8 
Cr ~67 
Co 231 
Copper 

Le 3. d 

,:J,.rom11.::n 
i : ' '.: k: 2. 

Z::. n:. 
r ee z :i a 
. .: Cb a. l t 
Cr 

l 2. 8 

ce~ 
rec 

• e C 

. e P 
rep 
r e p 

3. 'I 

av 

a. ".; 
3, •.: 

a. 'J 

3. ... 

a.v 
a., 

rep 
re i:i 
re;:> 
rep 
rep 
rep 
rep 
rep 
rep 
rep 

reo 

rep 
rep 

rep 
rep 

rep 
rep 
re? 
rep 
rep 
rep 
rep 
rep 
rep 
rep 

rep 

a. 'I 

.l V 

a., 
3. V 

J 

L. l n C 

i•,: CK e. 
,,::,::,1,c 

3 

3 

,;, 

J 

0 

• e t. 5 J 

-: ,j 2 2 C 

Cr 2:. 7 

Co 2.31 
Copper 

0 04 
0 28v 
0 ;; 7 0 
•J i 2 3 

mq I • 

mg I • 

JUO / i 
mg i l 
mq I 1 

l 'j L, 3 I ·.ng i i 

0 005 mq/i 

l 

l 

i 
.i 

l 

l 

i 

2 

:z 

2 
L. 

2 

J 

3 

.3 

3 

J 

O ;?. 4 0 mg i i 
0 1 i 1 mg i l 
0 l L. 7 mg i l 

Lea. d 
Chromium 
j,; ' C ice i 

Zinc. 
f e .. ~ 8 

C~bait 
C r :Z c. 7 
Cd 2.28 

Copper 
Co 23i 
L e a. d 

Chromiu:n 
i·~ i ck e 1 

fe 258 

Ccbalt 
,: r 2 c;' 
Cd 128 
Copper 
Co 2. 3 1 

Lead 
Chromium 
N1cic ei 
, 1 nc 
f e 2 :i 8 

Co::iai t 

2 6 i 

Cc;::per 
l J 1 

0 •' 0 4 

V 238 
C; 2. 5..., 

l ~ 1 ~ 8 

mcr : l 
m- ;i 

mo .' i 
mg/ 1 

mq I i 
0 l 5 'i :ng / 
0 mq i 

:n,;; 

CO :1c 

.: ~nc 
cc nc 
cone 
c.onc 

cone 
CO HC: 

ccnc 

ccne 
con::: 
ccnc 
CO nc. 
cone 
con;: 

e C ll.C. 

CC T'. e 

cone 

cone 
cone 
cone 
e ·) n C 

CO 71 C 

c enc. 
con::: 
.:: C nc.: 
cone 
::.:one 
CO :-t C. 

C ::-nc.. 

cone 

SQ 

sd 

sd 

sd 
sd 
sd 
sd 
sd 

sd 

sd 
sd 

sC: 

sd 

sd 

s d 

;J 

:.. 

G 

\J 

.; i • 

rr, .J 

:n .• 

rr . .J 

m; 
0-J ::, :n .J :i 

".; .i. :ni;: : 

L ~ ~ r!'~O t 

:n:;: : 

•j l 'i 9 
0 0 :) 7 .1. 

0 0 ...... . , 

Q ·J O J. ..i. °tile., 

-J ·J-J·Jc %cv 
0 00v9 "iocv 

u 0 1 34 %c.·J 

0 005 ,) 0:;,cv 

- 0 2 ! mo : l 
CJ Z 2. 5 mg i 
J lL. T:lq 
(: t. ;) !:l mg 1 

1 4 C 5 i ma i l 
C: i .S 0 mg, 
0 1 9 3 mo : l 
(; GO ,'.:l mg, • 
·J 1u rccr i 
G 12.:3 mg i l 

0 0 9 mcr i i 
J "'2 0 mg i .. 
0 Z .3 c:, ma i i 
G l 5 4 mg 1 1 

1 52 DJ rnqil 

0 i ~ 6 :'!lg 
Q 2.03 ffi0 / 1 

- CJ O O 2 mg/ 
J 1 • 0 mo / i 

G 1 5 G mg • 

" 0~ mo :i 
0 1 .~ri :ng 1 

,J 2 5! recr :l 

0 1 'i • 

0 :n :J : 

m.;; ,. 0 

C· ... . ~ mo .' 
C: 1 3 1 !!'.1.C 

u 

C: j 1 :5 

C: r • :; u J w 
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,;:o C.: './ 
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Co._i2 1

? - £. t

H3 S3 7-63 
Lead
Ch r cmium 
K i c fc e 1 
Zinc 
Fa_25 8 
C o b a 1 t 
C r _2 c 7 
Cd „2 2 8 
Copper 
Co._2 3 i

)». standard

rep
rep
rep
rap
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rap
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

rep 
rep 
rep 
r e c 
rep 
rep 
: ep 
rep 
rep 
rap 
rep 
rep 
rep 
rep 
re? 
t e c

0 . i3 0 mg/ i

; Lead 
i Ch r amium 
1 i ir Cite i 

Zinc
: r a _2 5 3
1 Cobalt
1 C r _2 i 7 

Cd_223 
Copper 
C c . 2 3 1 
Lead

2 Ch r amIum 
2 H I c k e i
2 Zinc 
2 F e _2 d C 
2 C o b a i t
2 Cr_2i7 
2 Cd_ 2 2 0 
2 Copper
2 Cc_23i
3 Lead
3 Ch r omium
3 i’l i c fc e i 
3 Zinc
2 Fe_258
3 C o b a i t
3 Cr_267
3 Cd_223
3 Copper 
3 Co_23i

0 . i2 me/i 
0 . 1 a <i mg / i 
0.240 mg/i 
0.243 mg/i 

i 4 e> . 6 3 mg i i

0
0
0
0

0 . 0 i i 3 ■i'll c V

coni 3 . 1 2 mg ■ i
cone 0 1 5 - mg .• i
cone 0 . iHV ma . i
cone 0 . i 5 2 mg i
cone i 4 7 2 V mg i
c c nc 0 . ; 5 ■:■ mg / I
cone 0 . : u 8 mg.' i
cone 0 . 0 05 mg / i
cone 0 . 1 5 8 mg , I
cone 0 . i a j mg 1 i
cone ■0 . i 3 mg .' i
c one 0 . i 7 3 mg .' i
cone 0 . 238 mai
c one 0 . 23 . mg / i
cone i 4 4 . 0 8 mg .• i
cone 0 . i37 mg /' i
cone 0 . iC2 mg ! i
cone -0 . 0 04 mg / i
cone 0 . I 34 mg / i
cone 0 . i 40 mg i
cone 0 . i 1 mg -' i
cone 0 . i a 4 me / i
cone Q . 234 ma / i
c one 0 . 244 mg .' i
cone - 48 . 58 mg / i
cone 0 . i 53 mg / i
cone 0 . i 7 V mg /■ i
cone 0 . 0 0 7 mg /■ i
cone 0 . i 4 y mq .' i
cone 0 . i i 3 mg/ i

s d 
s d 
s d 
s d 
5 d

0 . 0 i 2 
0 . 0 1 3 3 
0 . 0 0 7 C 
0 . 0 1 0 3 

2 . 3 i 7

tilG V 
“,4cv
%C V 
1‘ilC V 
%C V

i 0
5
2
4

15 0 mg/i sd 0 ..0103 %cV 3
i8 3 mg/i 5 d 0 . 0 1 5 8 % c V 8
003 mg/i s d 0 ..0053 %cv 202
i 4 7 mg .' i s d 0 . 0 i2i tiicv 8
i3 3 mg/I s d c . 0 2 3 7 iya c V 1 7

Lead em 44 c one 0 3
Chromium em 32 5 c c nc 1 000
i'i 1 c fc e 1 era 2 '7 3 8 cone 1 00 0
Zinc em 2 3 7. 0 cone 1 0 0 0
C r _2 o 7 em i 2 1 3 . 5 cone ■3 0 0
Co b a i t em 2 3 C' . 5 c one • ■3 0 0
'Copper em : c Ji '/ cone WWW

Cd_22S em 5 i 3 4 cone 0 3 0
1 ? 1 w X em - 5 7 -• cone 0 3 0

u e a i em 4a ., 7 w 1 0 0
Ch r cm1um em :c cone 0 0 0
i'i 1 c fc e i em 23 7., 7 cone 0 0 0
Zinc em 2 •' 3 * c 0 n c 3 3 0
Cr_ 2 a 7 em i 2 0 i 3 c c n c 3 0 3
•C 0 b a i c em 2 c > . 0 c 0 n c - 0 0 3
C c p c e r em i .j •: 2 cone i 0 3 3

0 7 
23 
25 
44 
58 
85 
o2 
34 
2 0 
2 1

,: 0 
, 

(r ) ,:> 
I 

0 0 :j :..,l)C V 8 .. .; l ,i '✓ . m; I ;;c l l " 
., 

,· Le -1 d 
I 

J - ~ ::. r~;: :::: C n t. I - rrl .J 

cep ·:hi: 0 :U l urn c o n::. ,:, 
" s . m g 

r~p H 1 c~e .i CC n :.. 0 - 'i ~; mo 

:: ap - l n:::: ~ ., n ~ 0 i. :, 2. n~ : i 

r ep i" e 2 ~o ni:! ! :.j ' 2 1/ m:::i : - . 
::ep Coo ?. . ' cc n ~ 0 ~ s m·; I 

r e p ~r 2 ~ cone 0 ! t.. C ma : l 

rep Cd 2 2 s con e G 0 05 mq I 

r ep Copper cone 0 l ':i e mo 

re::: Cc 23 I .: ,:in ,_; (: l .:, - mg I 

r e~ .. 2 L e .;,. d cone V l ~- rr, o : l 

rep l C:-i: O:nl ,_;m ::. o:-i-:: 0 . 7 j :ng : 

rep z j'.( l :::: ic e l ::::on::. 0 ~ ,H mo : 

C ~p 2. z l :-1 C c one 0 2~ . mg I 

rep 2 • e 
., _. 
- ..J C cone l <.j 4 QC :nq : l 

r ep 2. Ccbc:. i t cone 0 . 3 ~I mg i i 

rep z. C r 26 7 con::: 0 l C2 mq I i 

rep 2 Cd 2 2U :::one -0 0G4 mg I 

re,: 2 Ccppe = con::: u l J 4 rn :J : 

:: e p 2 Co 2. 3 ! cone 0 l 40 mg ; . 
: e P .J Lead eor.c :) l l ruo : l 

:ep 3 Chrom1 um -::one 0 l il 4 m; I l 

rep 2 i< i :::: ic e l cone Q 2 2 c.j I'll :J I i 

: e JJ 3 :.. i ne ::: e nc 0 2. <j 4 mg / l 

rep .;? r e 258 cone . 4C 51.J mo I l 

:ep 3 ,:ooa. i t con~ (i l 53 mg I . 
rep ,3 C r Z6 7 cone ·) l 'i 'i :nq i 1 

r ep 3 Cd 228 cone 0 0 Q i mg i 
rep 3 C o ;:> p e r cone 0 l 4 'i ma : . 
t ep 3 Co Z3 i ::::one C, l l .;, mg i i 

:~13 .s.,., -6 ,:,, 

Lead 3. 'I ,J ! 2 me I 1 sd 0 ,J l 2 -,;;, ... -. ! ., -
Chrcmi um av C: l .::. 4 :ng I i s d a 0 ! .J ') %c ·1 5 2 .; 

N i eke l -l ., Q 240 mo i l sd . 00 ' C 'io C './ -3 -5 

z i :"\ C: a . ., 0 24 :j mg i i sd 0 0 ! 0 ,3 c_,~c v 4 44 

f e 25 8 3. V i 4 c:. c 5 mq I i sd l .;, l 7 %c•; 5C 

Coca i t a • ., >( u l 50 mg I i sd C, C, i 0 ) 1\-~C V s 0 5 

Cr 26 7 ,3. V 0 : 83 rec I l sd 0 0 L 5 0 '\-oc 'I [; · ; 0 -

Cd 2 28 av 0 00 '.l mg i . s d 0 0 C: 5 6 %cv ?. 0 2 s 4 

Copper a . ., 0 - 4 
, mq i sci 0 {; ~ 2 ! '

1/JJC V C 20 

,::o 2. 3 l .?.. ~J 0 l .J 3 m:; i sd {; -2 - "j .__,u C: V : l L. : 

f" - s C -1nd-1 r j r ep l Le 3. d em 'i <-i C :::n .:. '.) j 

r e :i Chro:n1 um em :, 2 5 ::: C n::: -C· 0 

rep i-l l ::ice l em - 1/ .;, e cone ~I ,: 0 

r ec z l n:.:: :ffi 2 J 7 .., C O !1~ {; 0 C: 

re;:: L Cr - u 
em : .?, . .;, 5 c ::J nc • w -

rep C o l::a i t em 1 :, ~ 5 CC :1 :::: 0 C 0 

r e p Co;:., p.:, r err. : :. V 
~, ;: ~ n .: - - w 

:ep .. 
2 2 8 e:n 5 :, ,; ,; C ::n ::. C: ·- .... w -

rep Co 2 - L e :n . J 
;; co n= w - -

re t. L. ~ea j e <Il 4 .:, ::: :;: :1 C •• I, 

rep - Ch r ::; TC. I TJ IT. em -. . ~" n~ 0 ·- w 

r e p - j•i l ·:. j,: e e:n l ., 7 C J ;1 C C: 00 . . ., 

r ep 7 l n;::. e~ ; ~ ,, -n : ,j ·j (, - - •.; 

r ep l_ ( 2 () 7 em J 0 l ·j - - n::. -l.· . 
r "' ;) -. - _, b J. i C err.. C r. : '- ~ 0 ~ - ·- , 

V -
I e ::: .. ,: C p ,:: e r em J ... - j :: ::: :-. ·: 1:; - -



ff 1 5 tanda rd
C>. r ciai um 
Lead 
Zinc 
M 1 c k e I 
Cofaa i t 
Cr_2i7 
Cd_22C 
Coppe z 
Co_231

standard

w5 standard
Fe _2 5 8 

9-d7

Id 2 3 j 7 - o 7 
Lead

rep 
rep 
£ e p 
r e a 
rep 
rep 
rep 
rep 
rep 
r e G 
rep

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

rep
rep
rep

.3

Cd _2 2 3 
C j _ 2 2 1 
C h r G m 1 UT& 
L. e a d 
Zinc 
H: c k e i 
C c b a 1 t 
Cr_2d7 
Cd._22C 
Copper 
Co 23

em
em
em
em
em
era
em
em
em
sm
em

C.9 . 3j7 
46.23 

2 9 8 , C 28
20 7 
2 7 2 

i 246 
3e,8 

i*33 
i 6 0

1

2 
3

i 8 0
- 64 
243 
230 
24 0 
534

Fe_258 
Fe_23 3 
F e 2 3 3

lo

^00 
■>'71

\-y^\

537 3 cjnc 
; 5 3 . 7 c c n c 

> C cone 
4 7.7 c c n 0 

3 1 j . 3 c c n c 
27- V cone 
230.5 cone 

.22-3.4 cone 
5C4.i cone 

i627.0 cone 
i 6 3 . 5 cone

u -j o 
00 0 
0 0 0 

. 0 0 

.000 
. 0 0 0 

0 00 
.000 
. 0 0 0 
. 0 0 0 
.000

sd d . 9 . 4 0 cone a a
5 d 1 . -7 0 -7 V«c V 4 , i 3 c one 1.00
s d 11. 6 i 76 Vic V . 8 9 ccnc i .000
s d 6 . 9 7 7 7 Vtc V 2 .. 4 3 c c nc * .000
3 d 7 . 332 7 ■’;ic V 2 . 6 9 ccn-2 i . 0 0 0
s d 43 . 33 93 540 V 3 ,, 03 cono i .0 00
s d i 4 . 0 5 78 %cv 2 . 4 7 cone i .00 0
3 d 3 3 . 9 6 i 7 Vic V 2 ., 03 cone i .000
3 d 2 . 90 1 5 %cv 1 . 8 1 cone i .000

em 3 9 3 7 5 7 cone i 00 . 0 0
sm 4 0 5 1 3 . 3 cone 1 0 0 . 0 0
em 33795., 7 cone i 0 0 .. 0 0

av 39 36 i . 55 873.7 9 0 2 . 2 i cone

rep i Lead cone 0.02 mp .' i
rep i Ch r omium cone 0.275 mq / i
rep ; K I c k e i c one 0 .40a mg i
rep i Zinc ccnc 0.357 ma •• I
rep i Fe_253 ccnc 240.35 mg i
rep i Cob a i t ccnc 0 . 3 3 i ma i
rep i Cr_ 26 7 cone 0.297 mg i
rep J, Cd_228 ccnc 0.002 mq / i
rep 1 Copper c 0 n c 0 . 1 7 0 mg / i
rep 1 Co _2 3 1 com 0.376 mq / i
rep 2 Lead cone 0.07 mg / :
rep 2 Ch r omium ccnc 0 .252 laq / i
rep 2 H1 c k e 1 cone 0 . 4 3 a mg / i
rep 2 Zinc ccnc 0.405 mq i
rep 2 Fe_253 cone 345 . a 1 mg / 1
rep

■5 C 0 b a i t ccnc 0.355 ma / i
rep 2 Cr_26 7 ccnc 0 . 3 0 i mg / i
rep 2 Cd_22 e cone 0 .004 mq,' i
rep 2 Copper cone 0 . i 7 0 mg 1
rep 2 Cc _2 31 cone 0.345 mgi
rep •j Lead cone -0.2a mg ; i
rep 3 Ch r omium cone 0.28 0 ma i
r e c 3 H i c k e i cone 0.355 mg; i
rep d Zinc cone 0.408 ma / i
rep •V Fe_Z53 ccnc 2 4 3 3 i mg ; i
re? 2 C c c a i t ccnc 0 . 3 s 8 ma .- i
rep Cr_26 7 cone 0.292 mg / i
rap 2 Cd_228 cone -0.004 mq ; i
rap 3 Copper cone 0 . i 3 3 mg i
rep 2 Co _2 3 1 cone 0,653 mq / i

i 00 . 00

v.7indow ecoe

vJincow eci

window c d p e

- 0 . 0 o m p / i s d 0 - 1 7 9 '•fiC r 3 . . 5

rep .: ,: j l ~ em s - 7 : : r. C 0 w V -
2. C ;, ~:n 5 } 7 :.:.: C :1 ~ C, ·:: -r ep J v l : .: 

• [ e ;: •, -~ h : ·:m 1 urr. em ., ; i: -:. -:: n ·: ·J 0 V 

r e ,:; Le .?. d e :n 'i 
. 

C C n .: 0 0 v 

I - 0 0 r t: ;:i v .?. l I' ~ em V l - ,:er.-: -
rep :·i : eke e:n 2. - .-, con:. u C:· G . ' 
rec .3 

. :: ~ t 1: 0 r. C 0 u 0 ' ~ l ': em - - ·- l. 

rep V !.: r 2. 6 7 e:n . 2. 2. ::: 'i -:.o ne l [: (.1 G 

re;:: .;, ,,: d 2. 2 C em 5 C 'i ;:: ::::nc 0 ·Jv 

re i.:: :J Ccpp e r e :n l .;; 2. 7 C: cone 00G 
rep ' C:::: 2.:; 

1~ am l 
' ) 1 c::;nc l 0 ·.:i oJ - Cv V 

'If : s ~and a rd 'l ~ 
C.~romi 9 J J 7 - _; d :·/u ;! V 'i 't C: 000 um 3. V .;:, 

~ -: V v cone 
:ead ,.3.'I "i,:, .:, 3 sd l ~} 0 1:oC V 4 J. 3 cc n c : C· G 

- l n c ,3. V t 9 8 C 2 8 -?;)CO sci ! l V l , 6 'io C V 3 (; y :: ::: n c. 0 C1 Q 

:•ir C ;c e l av 21:l 7 l 80 --;..-,1 sd .::, ';' 7 7 7 :-.liJC ·J 2. 't 3 cc nc 1 0 C· ~-

Cob3. i t av 2 :! . c:. 'i ?'fv:,Y sci 7 J3 2. 7 ·IQ CV 2 6 1/ con ·: . 0 ·J ·J 

Cr 2. .;; 7 av l 2. 'i .;; 2. 4 3 \ d"'\ \ sd 4 ,') 33 " J "l~C V 3 OG con~ l 0 (j C: 

Cd Z2C 3. V 5 c8 250 01o\ sd i 4 05 7 C %cv 2 4 7 cone 000 
Coppe r av i !:I 3 3 i, 4 u \1.oc,~ s-:i J 3 ~6 l -; 'i.cv z 03 con e 000 

Cc 23 l a ., l 6 0 5 S4 \~~ sd 2 \IQ l 5 t-lG C 'J C l ;:: on::: ! a ·J -J 

- <; .., .., s t an::ia.rci rep l Fe 2.58 em V ~ 3 7 5 7 .:. o ne 1 CG '.) ~ 

rep 2 r e 2 V i3 em 40 5 l. .3 2 c ·:: nc l 0 V 00 
rep 3 . e t. 5 8 em J:3 7 \' 5 7 CO :-lC l. 00 0 0 

,f <; ·- s t ::. nd a rd 
F e 2 58 a., .J 1/ ~ i ;; :)~ ~tr, sd i:; 7 ~ 'i 0 G/1, C 'J 2. z ;. c ·:>nc. ! 00 00 - V 

.., 

rep l Lead cone (: Ci i, m:; i i w: ndow edge 

re i:: i Ch romi um ccnc :J 2 'i mo I 

rep Vi I eke i ccnc. C: ,.j (: ,) mg 

rep V i :1C c. :::: n c: 0 V 
, :no 1 

r e i: l e 25 8 ccnc 140 ' - mi; i . _:) 

r ep C o b .:i. 1 t c~nc (J 22 ;. ma : l 

rep l C.r 2 .s 7 ,::one (; 2. ·,l i mg . 
re ;:i C ci z ze ccnc () 00 2 ma : i 
rep C o pper cone C: ;. 7 ij mg : . 
rep l Co ~ .., i con: 0 ·' ~ mq i - .., ,., . 
rep i, Lead cone 0 ·J ., mg i I . 
rep l Chromi um ccne V 2 'i 2. no I l 

:- e P 2. i'i 1 c.ke l cone C: 4 J .) mg I 

rep " z i nc ccn,:: Q '-i u ~- :no I 

rep i, . e 2 5 .:i co n .;. :. 4 5 - . m~ .,, : 

rep 2. Cooa i t cc r.c ,., -- ~ ma : l 

r e p 2 :.: r 2. 6 7 cc.nc C: J (: l. :ng i 

r ep J C ci 22E. ·:one 0 O'J 4 mo : i 

r ep 2. ,:opper cane l - mg : V ; V 

re l:J 2 Cc , 
3 1 con e.: C .;; 4 'i mq ., 

rep ..; Lead c.o:ic -i.i J ~ mg ; r._; l r. -: o·., e ::i :; e 

rep .} ,.:ilr cmi um c.o n c: 0 .!. i:.0 m a ; . 
r e ~ J :•i I cic e . co n e Ci .:: 5 :n:; 

rep .;. z l nc. C :J r. ·: ·J 4,: [:. ma 

rep V . e .: 5 ::i CC:,'.: 2. 4 - :r1; ; 

re~ ~ C C C a. i t ~;: ~c V ~~e re a 

-:: ep C r l~ ? cone (; 2. ~ 2 :u; I 

r ~p ,., !.:d 2 -C c. o n c: -0 Q 0 "i rr. ;;J ; Wl n ::i O VJ ~::i ~~ 

reo - ,: C p p e r c. on •:: C: ;. .l 'J m,;: : t 

r >.? p ~ 
. 

2 3 -:: on c: 
. 

Jr.Q : ,_ - l V V - ~· 
:·t :} ~ j ·. - •J 7 

C. e 3. d :i. ., - •j ·J :n.:., s ::i iJ 1 
. 

1/ \•~ 1:. I : ~ I - V --



t-n r onii um
N i c ic a i

H3dJy-d8

a V 
a V
i. V
a V 
a V
3 V
a V 
a V 
a V

rep
rap
rep
rep
rep
rep
re?
rep
rep
rep
re?
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rap
rep
rep

0.234 
0 4-2
0.405 

2 4 2 . ? y 
0 2 4 5 
0.29* 
0 . 0 0 1 
■0 . i 7 t,

rag ; 
mg /' 
mg / 
mg / 
mg / I 
mg / 
mg / i 
ma /

0.339 me/i

: Lead eeni
i Ch r omium c s nc
1 i' i i c k e i cone
i Zinc cone
i re_2 58 ccnc
1 Cooair cone
i Cr.2 37 ccnc
1 Cd_223 cone
i Copper cone
1 C o_ 2 3i ccnc
2 Lead cone
2 Chromium cone
2 Hickei cone
2 Zinc cone
2 F s_2 5 8 cone
2 Cebait cone
2 Cr_2d7 ccnc
2 Cd_223 cone
2 Copper cone
2 Cc_ 2 3i cone
3 Lead ccnc
■3 Chromium ccnc
3 i'iicfcel ccnc
3 Zinc cone
3 Fe_250 cone
3 Cobalt cone
3 Gr_2d7 ccnc
3 Cq_223 cone
3 Copper ccnc

s -i 
s d 
sc 
s d 
s u 
3 a 
sd 
sd 
5 d

0 0 0 7 4
0 . 0 2 1 4 
C . 0 0 a 5 

2 4 9 o 
0 0.2; 
0 0 0 4 o

0 0 4 4 
0 iCh 
0 1 4o

0
0
0

Va C V 
C V 
c V 

’,»c ■/

He V 
He V 

c V 
He V

1
5 2 4

0 . 1 9 
0.543 
0 . 4 o 9 
0.723 

343 . 2 1 
0 . 2o5
0
0
0

5 7 9
00 7
1 9d 

0.23d 
-0.11 
0.493 
0.443 
0.920

355.91
0 . 
0 . 
0 . 
0 . 
G . 
-O'

252 
55 d 
OOd 
i VO 
23 7 
. 2 9

0.532 
0.457 
0 .9:9 

352.02
2 3 2 
53C
0 0 3
1 9 3

ma / i 
mg / i 
ma / i 
mg / i 
me / i 
mg / i 
mg / i 
mg / i 
mg / i 
mg / i 
mg / i 
mg /' i 
ma / i 
mg / i 
mg / i 
mg / i 
mg / i 
mg / i 
mo /■ i 
mg / i 
ma / i 
mg / i 
ma / i 
mg / i 
mg / i 
mg / i 
mg / i 
mg / i 
mg / i

- 2 
1 y 
a 1 
0 3 
■5 ;

3 5
4 7 
9 3 
0 7

rep 3 Co_23 1 c one 0 .242 mg / 1
1 9 - d 5
Lead a V -0i .0 7 mg/ 1 sd 0.243 He V 34o . 33
Ch r omiurn a V 0 . 5 4 1 mg « sd 0 . 0 4 1 3 He V 7 ., 7 3
M i c k e i a V 0 . 4 5 d mg/ I sd 0 . 0 1 3 3 He V 2 . 9 2
Zinc a V 0 . •? 2 i mg / 1 s d 0 0 0 2 5 H c V r. 2 7
Fe _2 5 3 a V 35 1 . 3 C mg/ 1 sd 4 . 330 H c V i .. 3 9
Cobalt a V 0 . 25a mg/ i sd 0.0073 H c 3 . 03
C r _2 d 7 a V 0 . 353 mg/ I s d 0.0202 H c V 3 ., d 2
Cc_2 2 3 a V 0 . 005 mg/ 1 sd 0.002. He V 3 ? 4 9
Copper a V 0 . i9 d mg/ 1 sd 0 . 0 0 C 7 He V . 3 5
C 0 _ 2 3 1 a V r. 223 mg/ I sd 0,003d Hev

‘ •
5 1

! 9 - d 9 rep 1 Lead c c r: c 0.47 mg / 1

rep A Chiomium c 3 nc j 2 4 7 mg •' 1

rep 1 K1 c k e i tone i .040 m g 2

rep i Zinc cone 0 .7.2 mg / i
rep l Fe _2 5 3 e c n e ■-» i c i 7 ma i

rep Cobalt e 0 n e 3 2 0 5 mg • i

rep Cr _2 a 7 c 3 r; e 0 3 0 4 n/a ' ^

rep C c_ 2 2 3 cent - 0 0 0 1 mg . i

window edac

C:1ro:n1um 

I\[ i : JC e i 

- l :1C 

i" e 2 :i il 

C -:i bait 

Cr ~,:., 7 
1.:. d 2 2 G 

Ccp~er 
CI.) 2 3: 

!·i ~ 6 J 1/ - 6 8 

Lead 
!_:1::0:nii.:m 

i'!ickei 

fe -5<l 
Caba.it 

·:r 267 

c:: 2 2 3 

a 'J 

3 'J 

,3. V 

3 '/ 

av 

3.'I 

.3 •• , 

::: ep 
:- e o 
rep 
rep 
:: e p 

rep 
:: e ;:i 

rep 
rep 
rep 
re;: 
rep 
rep 
rep 
re 9 
rep 
rep 

rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
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C: J 5 'i mr;: i 
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mg : -
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mg I 

.351 J 1J ma , 1 
CJ 2. 5 .:., mg i 
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H3i3?-6?
Lead
Ch r omium 
I'i i c k e i 
Z i n = 
Fa_Z5e 
C o c a i t 
Cr _2t7 
C d_ 2 2 3 
Copper 
Co_23i

;-I3i3 9-70

rap 
rap 
r a c 
rep 
rep 
rep 
rap 
rep 
rep 
r e o 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

2
2

2
2
2
2
2

3
3
3
3
3
3
3
2

u 0 p p e r 
C o_ 2 3 i 
Lead
C h t oral u ra 
I'i 1 c. k e i 
Cine 
Fa _2oL 
C o c a i r 
Cr .2 6 7 
Cd_ 223 
Copper 
Co_ 2 3 i 
Lead
Ch r oraiurn 
i'i i c k e i 
Zinc 
Fe_2S e 
C 0 b a i t 
Cr _2a 7 
Cd_223 
■Copper 
Co_23 1

c : n 0 
0 0 n c 
cone 
c c n c 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
c one 
cone

0 . I 23 
3 33 1 

•3 5
C . 3 '4 3 
1.333
0.74-. 

■40 V 1 2
3.227 
•3 3 C -3 
0.335
0 . 1 2o 
3 325

3.43
0.400
1 .083
0 . 3 ? a

432.12 
3.522 

35 7 
30 7 
i 34 
5 35

0
3
0
3

ma i 
ra -3 .' i 
rap i 
xc / i 
X a i
la’P i 
raq / 1 
rag / : 
rag / i 
rag ! i 
rag / i 
rag i i 
raq ! i 
rag / 1 
raa / i 
rag / i 
mg / i 
rag / i 
mg t i 
rag / i 
rag / I 
mg i

0 5 0 
0.365 
i .055 
0 . 7 i 9 

430.07 
3.255 
0.364 
0 .003 

i 2 y 
3 8?

3
3

raq /' i 
rag / i 
mg .' I 
mg / i 
raq / i 
mg / i 
mg / i 
mg / i 
rag ! i 
mg / i

s d 
s d 
s d 
s d 
s d 
s a 
s d 
s d 
s d 
s d

0.044 
0.0306 
0.0266 
0.0233 
i 0 . 2 2 9 
0.0437 
0 . 0 1 3 7 
Cl -QQ 29 
0.003? 
0.1030

rep i Lead c cr.c -0.07 raq /■ i
rep i Ch r oralura cone 3.422 rag / i
re? 1 H i c k 6 i cone 0.542 raq / i
rep 1 Z 1 nc cone 3 . 6 ? 7 rag / i
rep i Fe _25C cone 350.70 mg / i
rep i Cobalt cone 0 . 33 1 rag / I
rep X Cr _2 6 7 cone 0.443 raq /■ I
rep X C d_ 2 2 5 cone 0 . 3 0 1 rag / 1
re? 1 Copper c c nc 0.135 rag / I
rep 1 Co_ 2 3 1 cone 0.292 rag / i
rep 2 Lead core -3.30 raq / i
rap 2 Ch r ox. 1 ura c c nc 3.444 rag / i
rep 2 Nickel ccnc 0.525 mg / i
rep 2 Zinc cone 0 63 3 rag i
rep 2 Fe_2 5 C ccnc 347.0" rag / i
rep 2 C 0 b a 1 t cone 3 . 3 3 o rag / 1
re? Cr _.2 6 7 ccnc 3.452 rag ; i
rep 2 Cd„2 2 3 ccnc -0.00" rag / i
rap 2 Copper ccnc 0 . i 4 4 raq / i
rep 2 C 02 3 1 cone j 3 7 2 rag / i
rep 3 Lead ccnc 3 . 2 3 rag / i
rep 3 Ch r craiura cone 0.333 me / i
rep 3 i'i 1 c k e 1 cone C . 53 ; mg / i
rep 3 Zinc ccnc 3 . 7 1 2 rag / I
re? 3 Fe _2 53 ccnc 3 3 5 2 r rag / i
rep 3 Coca! 1 c 0 c 0.73: mg / i

^c V 
‘n c V 
%c V
=.-.cv
‘Tic V 
‘V^c V 
%C V

3 . / C
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■*-T! mi

rep 3 C r .. 2 d 7 c on z 0.433 ma i

r a Q 3 Cd_ 2 2 3 cone 0 CO a mg / 1

rep Copper cone Q . 1 3 3 mq / 1
rep C 0 _ 2 0 i cone 0 7 2 I mg i

17-70
La3.d ■1 V - 0 0 (, TT.q / L s d r. 2 5 4 *,■» £ V 4 5 2. 9 3
Ch r oTni um a V •j 413 mg/i 3d 0.0 2 34 ',4c V 6,73
H1 £ k s i a V 0 .533 mq/I s d 0.00 '7 0 14 c 7 . . 68

Z I n£ a V 0 .677 mg/i s d 0 . 0 ; 2 0 % c V .71
Fa_23C a V 3*i5 . 34 ma/ i s d 0 389 %£v 1.85
C 0 b a i t a V 0 .700 mg/i sd 0.0 256 ?* £ V 3 . 1 3
Cr_26? 3 V n 442 mj/1 S 3 0.0 0 9 4 'licv 2 . 1 3
Cd_223 a V -0 .000 mg/1 s d 0.0024 ir« c V 2001.9
Cc p p a r a 0 i4 0 mq/i s d 0.0043 •>»£•/ 3.08

Co_2 31 a V 0 .373 mg/i s d 0.0243 lr»£v 2.72

3?-7i rep i Lead cone 0.22 mq / i
rep i Chr omium cone 0 .343 mg / 1

rep Hi £ k e i cone 0.532 mq /■ I
rep 1 Z in£ cone 0.247 mg / i
rep 1 Fe,_2 3 8 cone 3 i 3 . C 5 mq i

rep i C 0 b a i r cone 0.354 mg / 1
rep 1 Cr_2d 7 cone 0 .348 mq / i
rep i Cd_223 e c nc -0.000 mg i

rep 1 Copper cone 0 . I 4 9 mq / 1
rep i Co_ 2 3 1 cone 0.332 mg / i
rep 2 Lead e c nc -0 . C 6 mq I

rep 2 Ch r omium cone 0.343 mg /■ i
rep 2 H i £ k fe i cone 0.503 mq / I

rep 2 Z i nc c one 0.234 mg / 1

rep 2 Fe_25C cone 3ii.44 mq / I

rep 2 Cobalt c c nc 0.705 mg / 1

rep 2 C r _2 t 7 c c nc 0.372 mq / 1

rep 2 Cd_2 2 8 cone 0 .004 mg ; i
rep 2 Copper cone 0 . 1 3 4 mg / i
rep 2 Co.. 2 3 i cone 0.353 mg / I

re? 3 Lead c c nc 0.05 mq / i
rep 3 Chr omium cone 0.325 mg ; i
rep 3 H i £ k e 1 c c nc 0.539 mq / i
rep 3 Zinc cone 0.235 mg 1 i
rep 3 F e _2 3 Q cone 3 i 2 . : 3 mq i

rep 2 C 0 b a 1 t cone 0,334 mg / i
rep 3 C r _2 t> 7 ccnc 0.325 mq ; 1

rep 3 Cd_223 cone 0.003 mg / 1

rep 3 Copper ccnc 0 . 1 2 7 mq / i
rep 3 Co_ 23 I cone 0 3 4 7 mg 1

3 - 7 1
Lead a V 0.07 mq/i 3 d 0 , i4i %cv 200 . 1 i
Ch r omiurn a V 0 3 3 7 mg/ 1 s d 0 . 0 1 2 0 14 c V 3.54

H i £ k a i a V 2 525 mq/1 sd 0 . 0 1/2 3.66

Z I 71£ a V 0 3 5 5 mg I S 3 0 0 2 J 3 I'J £ V 4 . 0 1
Fe_238 a'/ 3 i 1 . i 4 It q 1 s d 4 . 0 9 5 14 £ V . . 30
Cabal ^ a V 0 . 8 3i mg/ 1 sd 0 . 0 254 %£V 2.37
C r _2 c 7 a V 0 .323 mq/i s d 0 . 0 1 4 0 '’.4 £ 7 3.85
Cd_2 2 3 a V r, 002 mg/I s d 0.0 0 2 1 lf4£ V 9 ... 9 7
Copper a V 0 .13 7 m q/ 1 s c 0 . 0 i . 5 Ti-c V 8 . 4 1
Co_2 3i a V 0 3 71 mg/ i s d 0.0 20 3 I'ocv 2.33

2 7-72 rep Lead cone 0 . 0 .J in a - i

r e 0 1 C nI 0 m;um cone 0 5 j 3 me / -

wir. dew edqa

r e ;:i J .:: r 2 ;:., 7 ·- :in ·:: ·J , j : 
~ rr. o : 

r e □ _; Cd 2. 2. 'J c :J nc C• G G..:, mr;; : 

r e;:i ,J ·.: -:: ?? e I:' cone w l .3 u ;r.q : 

r ep u : o 2. ,; L co n~ w 1. : rr.g : 

l"'iJ ~ J : - 7 0 

i.:. ea ::i ~ . -0 C ,:, mq i L Sci w 2 w •.j ct':,~'/ <j 5 2 ~' J 

~h :omi u:n av j 'I L !'J mg I i :; :j G tj 2. ;j 'i ~-·ii :.:\~ ·7 j 

i-..: l ck e i 3. ·: 0 w .;, 5 mq f i sd 0 0 ·) :· 0 ;.'Ii C 'J i., D 

z l n~ 3. V G 6 ? 9 mg i i sd 0 0 : ;. 0 o_,4 C! V i 2. 

r e 2 -, C av Z '! 5 2 4 mo I i sci ;:., 3 , 
u ,., 1/ % ·::v l [:5 

Cob 2. i t 2..V 0 ? 0 G me; i l sd w G 2!j6 .... ~:::. \: J L [j 

Ci:- 2 6 .. .:! '✓ ·:) '¼ 4 2 Tr. .::i i i s j 0 0 u 1/ 'i 'ioc 'J 2 l ,3 

L -:i 2 2 3 av - G G GCi :ng i i sd C: G j .s 4 %cv 2 ·:: j - -. 
Ccppe [ ,3 V 0 L 4 ') :nq i l s d 0 0043 "luc ... , 3 ,J 8 

C. 'J 2 3 l a v 0 3 ;' 5 mg i i SC Q Cd4J .s/\l~V - 7 L, 

Vi,:; :. 3 ? - 7 i i:- e p i Le a. ci con::: 0 z 2 mo i i 

:: e P i Ci1.rom1 um cone G 3 'i 3 mg i i 

rep Ni ::: ice i c o ne (i 532 m::i i i 

rep z inc cone w .s 4 7 mg I 

r e;:> r e 2 5 8 CC nc:: u i 8 e w mo i 

r ep l Co b a. l t cone 0 054 mg i 

rep C r 26 cone ·J 34C ma I i 

r ep l Cd 2 2~ c:::n::: - G GOG mg : 
rep Cc 9 ~ e r co ne Q : 4 1/ mq I 

rep Co 2. 3 i C ~ !'l •~ C, 8 J 2. mg I 1 

rep 2 i.:. ea. d C. C n C - ,,_; t: 6 mq : i wir.dow e d q e 

rep 2. Cn.romi um c.c n :~ Ct J 4 Cl mg i l 

rep 2. i'i i ck c, i cone - -; mo I i w w Uu 

r- ep 2. z inc cone 0 .;; 3 4 mg i 

rep 2 r e 2.5 C cone 3 . i 'i 4 ma I l 

rep 2. C o b a. . t ccnc C, )05 me,; i i 

rep z Cr 26 cc n::: - ~ 6 ma : 

rep 2. Cd 2. 28 co n e (; ., .. --'i :ng : i 

rep z Copp e i:- c::onc w !. 34 mq / l 

r ep 2 Co 2.3 l co n~ C.• :) ,; -. 
u u mg I 

rep 3 Lt:! ad ccnc (; 0: :mq : i 

r ep J ~h r o m 1 um :::en::: C: -, .., ~3 mg : 

rep 3 i-i i cice i ccnc 0 5 2 'i ma : l 

rep 3 l l nc :::one 0 .:.i :3 5 :ng I i 

rep 3 f e 25 C ~on:: ~ i - ~ 3 mo .' i 

r ep 3 Coba . t con ::: Ct [l [: 'i mg i 1 

rep J C r 7 . 
- C, ? :::enc u ,3 .., - no : i 

rec 3 Cd 2. 28 cone C: 00 2 ;ng : 

rep 3 :: 0 ;:> p e r C. C n:: 0 : 2 7 mo : i 

r ep ' J C c 2. 3 l CQ ::1 C w :3 'i 7 :ng : . 
i·t.2 s .J 1/- 7 l 

L e a. ci .3, 'J 0 0 tr.q I l ;; d 0 !. -i l :i~c ·/ 2 Q w l l 

Cn.romi um av (; J:; :ng . sd \) C: l L, C: ~iuc · .. • J 5 ➔ 

i'i. "' . ::: ice l av 0 5 - 5 m q I s d C 0 1 2. ;Ji.c 'J C ::, 

- ~ :1 ·:: a·: u i.) 5 5 mg : sj C, C, 2. ~ _; ':• C ·J 'i 0 !. 

f e 2 w 8 3. 'J .:: !. ,:j !. 4 rr:q 1 ... s '.:i i w 'i - ''IG::: '/ J 0 

- J l::: a. l 0 8 :3 .' sd Q C: =- 'i 'i• C 'J 3 ~ '-- '• .:!., V L mg w .· -
,: r 2 C. 7 a., ,J J • 

uU J mq I sd w ~ !. ,i Q :_;o::: 'J u 85 

'._, C L, 2. 3 a •J C: GO l mg 1 sd G 0 Q 2. !. ,,. ::: '✓ ·: i 

i.::, pp e r 3. V 0 L 3 ma . - SC 0 0 i . :, "i• C 'J e 'i !. 

..: 0 2. 3 !. c!. •,; (; 8 i l mg i sd lj C 2. G ::l J,'t,) ~ .. J ' :; 3 

i·: : '- - -. - - r a;. (.ea. d .:: ·;•n :: 0 w -~ n :J 

r eJ L •• ,. ; :n: ~...:m -: .:, n:. w 5 J 3 m~ I 



,3 ? - 7 Z

rep 
rep 
cap 
r e D 
rep 
rep 
rap 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
re? 
rep 
rep 
rep

1

1 
1 
1 
V

2 
2 
2
7

2
2

2
2
3
3
3
3
3
3
3

3
3

i i I a :c e i 
Zinc 
Fe_2 5e 
C c 3 i i r 
Cr_2- • 
Cd_225 
Copper 
Co_2 3 i 
Ch r omium 
Lead 
Z i no 
M i c k e i 
Cobait 
Fe_2 3 3 
Cd_223 
Cr_2 3 7 
Co_231 
Copper 
Lead
Chr omium 
i'i i o k e i 
Zinc 
Fe_23 C 
Cobalt 
Cr_26 7 
Cd_223 
Copper 
Co 23 1

cone 
cone 
c o n c 
0 0 no 
cone 
cone 
cone 
c one 
cone 
cone 
cone 
cone 
cone 
c one 
c o r.c 
cone 
tone 
c one 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone

0.341 
0.52. 

310, 42
j . . i 1
0 5 0 *4
•j . 0 j j 

. 17 0 
0 . 1 .3 a 
0.357 
-0.03 
0.336 
0 <4 0 1 
0.1/2

2 1 ■? . i 7 
0.000 
0 . 5 1 3 
0 . 1 <4 7 
0.167

0 . 20 
0 . 5 i 0 
0.337 
0.537

3 1 3 . 6 2
0
0

-0
0
0

1 33 
5 1 2
002 
1 7 7 
1 70

ma . i 
mg ■■ i 

Q ; i 
ma i 
me ; 1 
m g .' 1 
me / i 
mg / i 
me / I 
mg i i 
mg / i 
mg / i 
mg i 
mg / i 
mg / i 
mg / i 
mg / i 
mg .' i 
mg / i 
mg / i 
ma i i 
mg / i 
ms / i 
mg / i 
mg/ I 
mg / i 
ma / i 
mg / i

Lead a V 0.09 mg/i s d 0 . 16 4 %cv 175.25
Ch r omium A V 0.5 43 mg /■ i s a 0.0222 -Aicv 4.7 3
i'i i e k a i a V 0.359 mg/i s d 0.0322 %CV i 0 . 0 6
Z i nc & V 0 .5 31 mg/ i S 3 0.0092 tiev ' i . 74

Fe_230 a V 3 1 4 . 4 0 mg/ i s d 4.42V % C V 1.41
C 0 b a i : a V 0 . i 7 2 mg / i sa 0 . 0 1 0 3 »/4cv 6.30
Cr _2d 7 a V 0.511 mg/i s d 0.0073 74c •/ i . 43
Cd_2 23 a V 0.004 mg/1 s d 0.0053 »/«cv 1 3 7 . 6 i
Copper a V 0.i71 mg/i s d 0.0054 %cv 3 . i 5
Co_23i a V 0.i67 mg/i s d 0 . 0 1 9 7 ‘ito.v 11.74

! t a n d a r d rep 1 Lead em 5i.2 cone i.OO

rep i Chromium em 7 7.0 cone i . 0 0 0
rep i i'i: c k e i em 295.0 CO n c 1.00 0
rep i Zinc em 2 7 9.1 cone i 0 0 0
rep 1 C r _2 6 7 em i2C4.0 cone i.-OOO
rep 
rep 
rep 
rep 
r e o 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep

1
1
1

2

2
7

2
7

C o b a 1 t 
Copper 
Cd_223 
Co_231 
C h r o m 1 e m 
Lead 
2 1 nc 
i'i 1 c k fe 1 
Co b a I t 
C r _2 d 7 
Cd_223 
Copper 
Cc_23 1 
L e a a
Cn r .:m; um

■am
em
em
em
em
em
em
em
em
em
em
em
em
em
em

2 6 0 
io35 

550
1 5 5 

7 1
3 3 

23 V
2 i 1
2 5 3 

1 2 1 2
3 -4 7 

16 43

1 55
4 > 
7 3

'7 CC

cone 
cone 
cone 
c c nc 
c o n'C 
cone 
c c nc 
tone 
tone 
cone 
0 .0 a c 
c c n c 
cone 
c 0 n 0 
cone

0 0 0 
0 0 0 
0 0 0 
0 0 C 
0 00 

, 0 0 
0 0 0 

. 0 0 0 
0 0 0 

.000 
0 0 0 

.000 
GOO 

, 0 0 
0 0 0

r ep j ~ l : :c e i ;:: Cr. :: ,] ~ 'i mo 

: ep z: l :1 C c ::. nc j 5 .; m.;i : 

C =!? i: e .?. J e ,: :J n;: J l. w ~ w :r. ;J 

:ea C: ,; ::i ?. . t :: ".l n:: j ) ! TI .. ;J : 

r e J C r -. -; ::: C r . . :, 0 C 't r.~ C : ,;_ V w 

r ep Cd w 2 '.i c ,:,nc w 0 j ,; :n ·· .' 

rep Ccppe C' c~nc , ! i w m.;:; : 

r e ;) Co 2 3 i ccnc u 1 j :., :nc; : 

rep ~ Chrom1 um cone 0 5 5 rr:.a : 

rep 2 Lea.d con ,: -0 GJ mg I 

re;, 2 z inc ~ :~ fl C 0 :;j .j 6 ma : l 

rep 2 i'i i eke . cone 0 4 L' ! mg I 

::- e p ? C = b a i t cone l. 
-; rna w w 

rep 2 . e :;, 5 3 ,:: o nc: - J. i 1 7 m:; : 

rep z Cd z 2 a CC r. C J voe re.q I 

rep i, :: r 2~ i cone 0 5 ! 3 mg I 

rep z Co Z.3 1 c.:onc: 0 1 4 ? mq : 

rep 2 Ccppe r cone C, l. :., 7 mg . 
rep 3 Lead c:onc J z (; mq I 

rep 3 C.:.rcm1 um :::: o nc: {j 5 i Ci mg i 

rep J Hi C ic e l cone 0 J.3 -; ma I ' 
rep :: z 1nc ::enc 0 5.::, 7 mg i l 

re? J Fe 25 C cone ~-1 J C, 2 rr:.c I l 

rep .3 C o i::: 2. l t cone 0 l 33 m;:: i . 
re;: 3 Cr ~6 7 c enc Q 5 ! .?. mq i 

rep ,.; Cd 2. 23 cone -C: (j(j 2 mg i l 

rep 3 Copper cone 0 l 
-; i ID;J / l . 3 rep 3 Cc 23 l. ccnc (j 1 7 0 :n,; I 

9 - 7 2. 

Lead 3. V 0 0 9 mq i i sd Q i 6 'i ~ic C 'J i V z w 

Chromi um d.V CJ 5 43 mg i l sd (: 0 2.S i. 'iuc v 4 7 .j 

!\~ i cice i a., J 35 9 mq i i 5 ci G 0J6 .?. V/u C. "J 1 ,J 0 
~ 

6 

z 1nc ~ 'J •j :53 L mg I . sd G 00 '? 2 0/11c V i 7 4 

r e 2. w C 3. V 2 l 4 'i 0 mq I i sd 4 . ) 
.. w ~-· i'/G C './ 4 1 

Cob 3. l :. e:.·i 'X G ! i 2. mg : i sd 0 C: l. G3 %cv i.l JO 

Cr- 26 7 av 0 5 l l. mq I l sd 0 00 i2 ;r~ C ~; i 4~ 

Cd 2.23 av (: 00 4 mg I 1 sd (j 0 0 5 :: %:::v ! .3 7 il i 

C o ;:: p e r 3, ·1 0 i i 1 mq i l sd 0 005 4 %c:.., .; i 5 

Co 2. 3 i av 0 ,S 7 mg i i sd 0 u 1 " 7 'f~C V l l 7 4 . 

,f 1 5 ,: andard rep Lead em 5 l 2 con:: ,j :) 

rep 1 Ci1romi :.lI~ em 7 i 0 c-:nc. 0G 0 

r e !J N, C ;< e i em 1. 95 c, ~ :: nc (: 0 0 

rep z l :1:::: em 2 7 'i :: C n C w (: C: 

rep C r w :, ; em l w c~ 0 ::: 0 n C 0 ·J 0 

rep l Coba . t = :n 2.:, 0 5 ccnc w C: C: 

rep Co;::;,e r em ! c:. .:: 5 Q ::: or.::: 0 ,J ·J 

r ep l Cd w 2 [l em 5 :, G :::c:-tc: C: 0 (; 

rep - 23 ere. .:, 9 ::: :: n::: - 0C 
- V 

a l w \.. 

C e t; 2 C:.rom1 ,.;m em ( ! ,., CC :1 ·: C: 0 CJ 

r ep w ::.. = a ::i ere. w 3 w CC n::: l j,J 

r "'P 2. z l nc em :, ;:, w - w 
n- C: C 0 

rep i·u Ci(:£: ! em ,;. l l ::::::n:. w ,J 0 

r:p 2 C o b a. l t em ' 5 Cl i. :: o n:::: w 00 

re P 2 C.r w 6 i er.\ I w J. 2 C ::. C n C -j 00 

re~ 2 _: c 2 .?. 3 e :n -5 't ;, :: :: nc Ci C: Ci 

rep z :.: o ;:pe r err. - C, 42 ~ '• nc ,J •j 0 

rep 2. Cc ,; 3 ! e :n ! :, 5 L. ::enc G G ,j 

re;: ·, i:. ea o em .j } , ·- ;n: l ·J (:, 

rep J \,,, :1 = .: m : 1.i re, em 7 J (: C :1 : w w w 



v; standard 
L a a d
Ch r oitti uni 
Hi c k e i 
Zinc 
C r _2 a 7 
C o fa a i t 
Copper 
Cq_2 28 
Co_23i

3 St anda r d

s t and a r d 
Fe 2 5 3

Lead
Ch r oral um 
;-i i c k a i 
Zinc 
Fa 2 5 8

rep 
rep- 
rep 
rep 
rep 
rep 
: ep

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

r e 2 
rep 
rep

i'i i c k e i 
Zinc 
C r _2 <i / 
C 0 b a i t 
Copper 
Cd_228 
Co 22 (JWvv

5 1.25 
; <4 . 0 3 2

30i . a 5 7
232.534 

1 3 1 5 . 34 7
2 6 0 . 4 :• 7

1635.851 
557.577 
155.677

eni 
em 
em 
em 
en 
em 
em 

XTV3

\V?D

2 •/ 3
2 3 2 

1 3 5
2o 2 

i & 4 0
57^ 
1 5 5

c : n c 
cone 
cone 
c one 
cone 
cone 
cone

1 000 
1.00 0 
1 . 0 0 0

1 . 0 C 0 
1 000 
1.000

s d ..74. C 7 1 .. 4 0 c cnc 1.00
sd 2 . 7 3 7 3 't’oC V 3 . 7 7 cone i .000
s d C . 7 0 6 5 %cv 2 . 33 c one 1 .000
s d 5 . 2 7 4 5 “3 c 7 i . 5 0 c c nc . 0 0 0
s d 33 .4 7 3 4 %C V '/ . 5 5 c c nc 1 .000
sd 2 . 2 5 60 %C V 0 ., 33 cone .000
s d 4 .4 5 4 5 “TSC V 0 . 2 7 cone i .000
s d i 3 ..0 8 2 5 %C V 2 . 25 cone i . 0 0 0
s d 0 .42 5 5 %C7 0 . 23 cone 1 .000

1
2
3

Fe_233 
Fe _253 
F e 2 5 3

em
em
em

42050.7 cone iOO.OO 
4 0i6C.5 cone 100.0 0 
3 5 7 5 5 . 6 cone i0 0 . 0 0

40735.61 i i 3 3 . 5 3 5 =«cv 2.75 cone 1 0 0 . 0 0

rep Lead cone 0 . 2 0 ma / 1
rep i Ch r omium cone 0 . 0 1 3 ma / 1

rep 1 Hic k ei cone 0.020 mg / 1

rep 1 Zinc cone 0.004 mp 7 i
rep 1 Fe_258 cone 0.25 mg / 1

rep 1 Cefaa i t cone -0.001 ma / 1

r e c Cr_267 cone -0.005 mg / 1

rep i Cd_22C cone - 0 . 0 C 3 ma / i w i n a 0 e d a e

rep 1 Copper cone -0.005 mg / 1 w 1 n d a VI edge

rep 1 Cc-_2 3 - cone - 0 . 0 1 6 mg / i ■w i n d 0 V7 a d a 2

rep 2 Lead cone -0.02 mg i 1 window edge

rep 2 Ch r omium cone 0 . 0 1 2 mq / i
rep 2 Nickel cone 0 . 0 1 7 mg / 1

rep 2 Zinc COIIC 0 . 0 C- 4 ma / 1

rep 2 Fe_258 cone 0.17 mg / i
rep 2 C c fa a 1 t c c nc -0.005 mq / 1

rep 2 C r _ 2 6 7 cone 0.000 mg /• i wind ow edge

rep 2 Cd_22C cone - 0 . 0 0 0 ma 7 i window a d a a

rep 2 Copper cone 0.000 mg / 1

rep 2 Co_23i cone -0,007 m a / i
rep 2 Lead cone 0.05 mg 7 1

rep 3 Ch r omium cone 0 . 0 1 3 mq / 1

rep 2 Nickel cone 0.02 6 me 7 1

re? 3 Zinc cone •3- .005 mq 7 i

rep 3 Fe_253 cc nc 0 . 0 3 ma 7 1

rep 3 C c b a 1 t ccnc -0.002 ma 7 i

rep 3 C r_ 2 a 7 cone 0.005 mg. 1

rep .3 C d 2 3 cone 0 - 0 0 1 mq ; 1

rep 3 Copper cone 0 . 0 i 5 ma .• 1

rep 3 C 3 _ 2 3 i cone 0 . 0 1 2 mq .• 1

a V 0 .C e mq/ 1 sd 0 . 1 1 7 -v# c V 1 4 2 . 5 C
a V 0 . 0 1 4 mg / i
a V 0.0 2 4 me; i
a -2.00 4 m g / i
a 7 0 . 1 ? mq i

sd 
s c 
s c 
s c

0 0 3 - 
0 0 6 5 
OOGv 

-2 . 1 C 0

t'icv
%C 7 

C V 
‘xzv

1 1 
1 o 
4 ? 
Z 3

standard 
::_ e J. d 
1:h r cm1 um 
Hickel 
Zinc 
Cr 267 
Cob .alt 

Copper 
Cd 228 
Co 2.?i 

;.8 standard 

'l3 s:andard 
fe 258 

D. 

• Lead 

Chr:..:irnrum 

re;:: 

rep 
rec 
re:: 
r ep 
r e p 

-3.V 

av 
av 

av 

av 

av 

3. V 

a. V 

a .., 

rec 
rep 
rep 

3.V 

rep 
r e ;: 
rep 
rep 
rep 
rep 
re i:: 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
re;: 
rep 
r e ;: 
rep 
r e ;: 

rep 

3. 'J 

a·: 
3. V 

:,_ ., 

l 

2 

l 

l 

l 

l 

2 

2 

2. 

2 

2 

l 
L, 

2 
;,;, 

z 

3 

3 

2 

Vi i::kei 

Z l n ,:: 

,.:. Q b ?. i • 

,: c p;:2r 
C:; 2.2.8 

F e 2. 5 8 

Fe 252 
.e 2.53 

Lead 
•.:rirornium 
N1cicel 
Zinc 
• e 2. 5 8 

Ccbai t 
Cr 2.67 

Copper 
Cc 1 3 ... 

~ead 
Chron~1ure 
i'li ·:kel 
Zinc 
• e Z 5 8 

Ce;i:ait 

;,;, 6 7 

C d 2. 2 C 

Copµer 
Co 231 
L e a. d 
Chr-omium 

•• l n:: 

re 2.5J 
C.cb.:ilt 

Cr ;,;, "' ' 

Cd ~2C 
C c p p e r 

(: J 2 ... 1 

mq I 

CJ wl<i ~n:_; : 

0 02'-i Ir.c : 

'J (J l: 'i ID ,1 I 

Q l ,. I'., Q .' 

em 

e m 

em 
em 

en 

em 

em 

e:n 

cone 
CO n::: 

cone 
:::one 
cone 
c.:onc 
cone 
cone 

cone 
cone 

cone 
con::: 
CO Tl C 

co nc 
ccnc 
:::o nc 
con.:: 
cone 
CO Tl C.: 

cone 
.:: ,:inc 
::: 0 :, C 

C 'J n.:: 
CC:1C 

cone 
::: ::nc 

SC 

sd 
sd 

sd 
sd 
sd 

sd 

sci 

sd 

sC: 

..1.J ...... D c::n~ 
.:..,2 ~ ccnc 

2 73,J ¾cv 3 ; · co~:: 

C 7Jc.5 ¼cv 2 C~ con:: 

5 J7<i ~ ¾c-.J 70 cc n ::: 
23 4 YC4 %cv 2 _5 ccn :: 

l 2. jQ ¾~v u CJ cone 

4 45<i9 ¼cv 0 Z7 ::enc 

13 082.5 ¾cv 2 35 cone 

0 4299 %cv C ZC :: e nc 

42.050 7 ccnc i00 OG 

40i6C J ::one 100 00 

C· 2. (; :ng : I 

0 O.:.J m;J/1 

V 0::: Ci m; I i 
•j O O 4 ma i l 

0 3& m:;i il 

-0 001 mo il 

- 0 0 0 ·;> m.;i 

-0 OGC ma i l 

2 71/ cone: 

1 0 ·J 

000 

000 
000 
000 

l O O 0 

-Ci 005 r.ig 

-0 01::. mq1l 

-0 0~ rr.gi 

w:ndcw edg-E! 

win::iov,: 2d~~ 

wrnccw e:ig-: 

J O 1 ~ mq l 

C: Ci i. i mg i 

u C: 0 4 mq i i 

Ci 1 7 mg , l 

-0 00:; ma ii 

0 000 mg 
-0 Ouc. ma: 

0 Ci 0 C, m~ · 

-v ·JO; ma : i 

Cl C: 5 mg i 

me; 
rr.q I i 

- •j 002 :na:J. 

,j l Z :nq ; i 

'..J 

l l 

l :., 

'--t I 

·1v 1 :1 d -:i w e t g e 
•.-.Jindcw ~dq:? 



C 0 b a I r a V - 0003 me/i 3d j 0 0 2 0 c V 7 2 7 •"
C r _2 0 7 •1 V - 0 0 0 i mq i s d 0 0 0 7 3 ''k c V o 1 8 . 3 8
Cd_2 2 3 a V - 0.004 mg/i s d 0 0G4v ^-4cv : 1 3 , 2 7
Copper 3 V 0.003 me/0 s d 0 0 1 0 7 •■!t e V 3 0 7 1 2
C o_2 31 a V - 0.003 mg/i s c 0 . 0 1 4 0 ^4 c V 4 0 0. 7o

: 5 0 0 F e rep L Lead cone 0 8 ■; mq i
rep i Ch r omium cone C . ■7 0 2 mg . i
rep i Hi eke i cone 0 . 84 7 ma / i
rep i Zinc zone 1 . 02o mg. I
rep 1 Fa _2 5C cene 48 1 . 5 y mq / i
rep 1 C c b a I r e 0 nc 0 7 1 2 mg / i
rep 1 Cr _2o 7 cone 0 . 8 7 4 mq / i
rep 1 Cd_223 cone 0 . 753 mg / 1
rep i Copper cone 0 . y 2 1 mq / i
rsp 1 Co. 2 3 1 ccnc 0 . 9 0 0 mg / i
rap
rep
rap
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

2
2
2
2
2
2
2
2
2

3
3
3
3
3
3

Lead
Chr omium 
H i c k e i 
Z t nc 
Fe_25 3 
C 0 b a i t 
Cr_2i7 
Cd_ 2 23 
Copper 
C c _ 2 3 1 
Lead
Ch r omium 
H i c k e i 
Zinc 
Fe_258 
C c b a i t

cone 
c one 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone

0.33 
C . 3<i3
0 . C 3 5
1 . 003 

‘ieo . 76
0 . ? 3 0
0
0
0
r.

y 4 2 
'? 3 7 
y y 3
8 i cj

u.Cv 
0.933 
0.865 
0.975 

45 y . 5 i
0 . V 1 0

mq/ i 
mg / i 
mq / i 
mg / i
mq . i 
mg /' i 
mg / i 
mg / i 
ma / I 
mg / I 
ma / i 
mg / i 
mq / 1 
mg / i 
mq / i 
mg / i

rep 3 Cr_2o7 cone 0.722 mq i
rep 3 Cd_228 ccnc 0.935 mg / 1
rep 3 Copper cone 0 . 9 0 8 mg / I

IC?C/500Fe
rep 3 Co_23i co.ne 0 . 8o4 mg / 1

Lead a V 0.87 mq/i 1 s d 0 . 03 4 4bc V 5 . 8 e
Chr omium a V 0.376 mg/i sc 0.0455 %cv 5 . 0 3
H i c k e I a V 0.C67 mg/i s d 0 . 0 1 C i Tic V 2 . 0 7
Z 1 nc a V i .0 0i mg/i 4oo 5d 0.0254 T.CV 2 . 53 iOO
Fe_258 a V 4 7 3.9 5 mq i s d i 2 . 3 1 2 %C V 2 . c 4
C c b a I t a V 0.920 mg/i 1 sd 0 . 0 0 V 1 “ic V 0 7 7
Cr_2 6 7 a V 0.920 mq;i c 3 d 0 . 0 2 40 %cv 2 . 6 -
Cd,_2 2 3 a V 0 . 9 0 1 mg .■ i

\
s d 0.0273 ir.c V 2 34

Copper a V 0.962 ma/i 5 d 0 0 3 7 7 ' •ic V 3 . 7 2
Co_231 a V 0.860 mg/i V s d 0.0423 Tiev 4 . 92

H3o3 y- 73 rep i Lead cone -0.26 mq / i w 1 n 'i 0
rep • Chromium cone 0 . 7 3 mg / T

re? 1 ii 1 c k e i cone 0 . 5 1 0 me / I
rep 1 Zinc cone 1 . 00 1 mg / i
rep 1 r e ..2 0 C cone 4 3 5. 7 5 mq } 1
rep 1 Cobalt ccnc 0 2 0 1 mg / i
rep 1 Cr„267 ccnc 0 6 7 V mq / i
r e Q 1 Cd_ 2 2 3 cone 0.002 mg / 1
rep i Copper con; 0.287 mq / i
r e 0 1 C o_ 2 3 . cone 0 . 1 a 7 me / 1
rep 2 Chromium cone 0 7 0 4 mq ; i
rep 2 Lead c 0 n .2 -0,27 mg / i w; n c c'

Coca it 
Cr 
Cd 

2 " 7 
2. 2. g 

Copper 

IC:?Si5QO;:e 
Lead 

Chromium 
j,Ji c: k e i 

line 

• 

Fe 258 
~,: bai t 
C r :; 6 ., 

Cd 2.2.3 
'....cpp er 
Co 2.31 

a., 
.3. V 

;:,_ .. 
3 • 

rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
r e ;> 

r~p 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
i.- ep 
rep 
rep 
rep 
r ep 
rep 
rep 
rep 
r eµ 

av 

av 
av 

3. 'J 

a., 
3. 'J 

a •J 

il. V 

a . 

rep 
rep 
r e: p 

rep 

:ep 
rep 

i.- e o 

r e ;:i 

reo 
rep 
rep 

--G 00 3 m:;: 1 1 

- J 0 0 l mq .' 

G j -i mg : -C: 
\.,· J0J rr .. c : 

-..: l.'''r' m91i 

i 

1 

1 

1 

2 
2. 

2 

2. 

2 
2 

2. 

3 

3 

.3 

J 

.3 

L e: a. a 
-:h:: .::mi um 

i'1icicr:i 

;: l n.::. 
Ee 2 :5 C 

Cc Cai t 

.:; r 2 t.. " 

Cd 223 

Cw;>;>er 

Co ;; J 1 

Lead 

Chr:om1um 

Nic:.icei 

Zinc: 
Fe 2 5 ~ 

Col:lait 

Cr 267 

Cd 22.3 
-.:oppei: 
C:c 231 
Lead 

Ci1ro:n1um 

Vii c:ke i 

Zinc: 
f e 2 5 e. 
C:ol:l.:.i t 
Cr 2 c' 

3 Cd 2.2.8 

3 

Copper 
Cc 2 J l 

0 8 7 mq i 
G 3 :I y mg, 

u Ci,7 mq/i 

i O G 1 mg i 
4 7 3 9 5 mg , 

2. 

Q 9 2. C: mg i 

0 9 2 -J mq f i 

!:) 9;,, 1 :ng : 

0 Y~2 mo i 
C: 8 6 0 mg, 

L e a. ::i 

i-i1::icei 

Z1:1c: 
i." e 2 :i [; 

C:ooaic 

...: r :: 6 

...: .j i.:.. ') 
•..: •.)pp er 
C.o !..J_ 

cone: 

c:cnc: 
cone. 

C: 0 :1 C 

:::on.::. 
c:cnc: 
cone: 
:::enc: 
cone 
cone 
cone 
c: on c: 

cone 
co ne 
c:cnc: 

:::one 
cone 
cone 
cone: 
cone: 
:::c n::: 

cone: 

C: 0 n C 

-:en .::: 

cc nc 

::. c nc 
cone 
c: on:. 

.:::::-n:: 

::: •J :1 .:: 

so 

sd 

sd 

SC 

sd 

sc 
sd 

sd 

sd 

sd 

sci 

0 ~:·.; ':·o:.•J ,:: ,j; L2 

u G.40 ¼:::v 40 0 ,~ 

·J [; ;, rr .. J ,' l 

C. : 0i:. :ng . i 

0 C~Y ma i'.i. 

l 02..J mg . . 

-iU l w'i m.J:i 
G ': : 2. m<;, i 

•.: C 'i <i n.o i i 

0 ·: 5 0 m.; r • 

J }· :i mq :i 

0 Y 0 0 mg: i 

j l3 3 mq I i 

0 343 mg, l 

0 C:35 mqil 

i OG:l m;; i 

<i80 76 mq . i 
Ci \1 3 0 mg i i 

a v4.2 mq:l 

(j 9 :] ) :n9 / 

iJ 1/ 'i,; 

V 8 l .:.> 

0 975 
<i 5 9 - i 

(; L )j 

•j ~' 2 2 

~a, l 

mg I l 

ma, 1 
mg 1 _ 

ma , 1 
mgil 

rn qi i 
mgil 

:nq : i 

m;! 
:nq : l 

u 8 S 4 -:n9 i i 

0 024 ~/oc:v 
0 0455 "t~e·: 
0 0 .c1 %c.·: 
0 Gt5 4 %c:v 

u 

u :. <i C 

Ci 2. 7: 
'.) .2 ., 

':. C: V 

:,.'oC V 

-C Z::. mo:1 

(j ;,, \' j :n:;: : 
w :: l w rr.:: : 

l':l q I 

mg , 
mq: 

:ng : 

C 2 C ~ mo, i 

<..: ' ~ • :ri<;: : 

0 ? 0 -.; rr.q : 1 

-'...i 2 -, :n ~.' 

']~ 
.3 0 C ~ -, 
5 

2. 

a,o 
ct7 
\OD 
'7 s-
'7?-
oJr 
O,fc.:, 
9~ 
ib 

; ·; 1 n ·:i o ·.-..· e d o e 



H3<i .2 ?-73 
Lead
Ch r omi uia 
i'i i c k & i 
Zinc 
Fe_253 
C o b a. i t 
Cr_2d 7
C d_2 2 0
Copper
Co_23

i^U37-7«i
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rep
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re?
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rap
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a V 
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3
3
3
3
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3
3
3
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- 0 . 2 d 
0.67^ 
0.430 
0 . •? S d 

447.03 
0 . i ? 0

Zinc c .3 nc C ; 5 ; mq / i
i-t 1 c k e i c c nc G.45' mg / i
C 0 b a 1 t cone 0 . 1 3 i mq / i
r e_ 2 5 5 cone 4 4 . 7 9 mg I
• ~ n 1 7w U __«« M C C I;C 0 . G G o mq .• 1
C r _ 2 0 7 cone G . 7 1 G mg / i
C o_2 31 cone G . 1/0 mq i
Copper c one G . 2 9 4 mg i
Lead cone -G . 24 mq / i
Ch r omiurn cone G . d 9 5 mg / i
Hic k e i cone 0 4 9 4 mq , i
2 1 no cone i . GO" mg / i
Fe_2 0 3 cone 455.54 ma / i
C c b a i t cone G . 1 9 G mg / i
C r _2 d 7 cone G . 7 2 1 mq . i
Ca_223 cone G . 0 G 4 mg / i
Copper cone 0.233 mq / i
Co_2 31 cone G . i 3 4 mg / i

0
0
0

703 
00 4 
2 90

mq / i 
mg : i 
mq / i 
mg / i 
mq / i 
mg /■ i 
mq / i 
mg / i 
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s d 
s d 
sd 
sd 
s d 
sc 
s d 
s d 
s d
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0.00p3 
0 . 0 3 C 3 
G . 0 3 0 3 
10.i73
0 . 0 i 0 1
G . 0 2 2 0 
G . 00 2 i 
0.0033

‘.iC V
'iriCV
%C V 
%c V
%c V
%c V
%cv
"/»C V 
%C V

a V 0 . id 4 mg/i sd 0.0232 %cv

rep Lead cone 0.03 ma / i
rep i Ch r om1um c c nc 0 . 74ij mg / i
rep 1 i'i i c k e i cone G . 0 9 9 mo / i
rep 1 Zinc cone 1.372 mg /• I
rep I Fe_25 3 cc nc 5 2 3 . 9 i mq / i
rep i Co b a i t cone 1 . 3 cj i mg / i
rep i Cr_2d 7 cone 0 . 7 X 9 mq / i
rep i Cd_ 223 cone 0.003 mg / i
rep i Copper cone G . 253 ma / i
rep i Co_23i cone 1 3 G 5 mg / i
rep 2 Lead cone -G . 25 mq. i
rep 2 Ch r omium cone G . d03 mg / i
rep 2 i-i i c k e i cone G d 9 i mq / i
rep 2 Zinc cone 1.425 mg i
rep 2 Fe_253 cone 5 d 5 .03 mq / i
r e 2 2 Cobalt cone 1.324 mg / i
rep 2 Cr_2d 7 cone G . 7 2 4 me . i
rep 2 Cd_223 cone G . 00 1 mg / i
rep 2 Copper c c nc 0 . 2 d 3 m q / i
rep 2 C c_2 31 cone . . 04d me / i
rep 3 Ch r om1um c c nc G . 7 9 9 ir.q / i
rep 2 Lead cone - G . 2 .1 mg / i
-eo 3 Zinc cone 1 3 o 3 mo / i
rep 3 H1 c k e i cc nc G . q 4 3 mg / 1
rep 3 C 0 b a i t c c nc 1.377 mq / i
rep 3 F e_ 2 5 3 c c n c 5 Cl G . 5 2 mg / i
I e 0 3 Cd_2:c c 0 n 0 G GC 4 ma . i
rap -5 C r _ 2 d 7 c 3 n c G . .j 3 3 mg / 1
rep 3 Co_-3. cone 2 .Cm mq / i
rep 3 C c p p a I -.-1 ^W W « 4 4b

0 2 ■: mg .• i

window a d a a

9.43 
0.90 
7 . 9 d 
3 . i 3
2 . 23 
3.29
3 . i 2 

50.35
i . i 4 

i 7 . i 5

window adqe

w 1 .1 c 0 V.7 a c c a

;•{3 6 ::l \" - 7 3 

Lead 
Chromium 
i·! i ck e i 

Zinc 
Fe 23u 
Cc bait 
Cr 267 
,: d 2. 2. f.l 

• 

Copper 
C o 2. 3 i 

Vi3~39-74 

• 

re;:: 

i: e J: 
rep 

rep 

rep 

i:-= p 
r e ;: 
rep 

r ei;:: 
rep 
rep 

a V 

a·; 

a V 

av 

av 

3. V 

.3. •; 

cl. V 

rep 
r ep 
rep 
rep 
rep 
i: e P 
rep 
rep 
rep 
rep 
r e p 

rep 
rep 
rep 
re;:: 

re.:: 
rep 
rep 

re i:: 

rep 

:- e::: 

rep 
rep 
r ep 

I e ;:: 
rep 

rep 

re::; 

2 

2. 

.?. 

;:, 
.:, 

L. 

3 

j 

.3 

J 

Zin~ 
1·i 1 C i< e ! 

\... C C 3 I C 

;: e 

C. 0 Z I I 

C.opi;:er 

Lead 
--:nr.:mium 
i·.i l C ic e, l 

Z In .:. 

i' e 2 ~ C 
Cc i:cl. l t 

Cr l. 6 7 

Cd 2. 2. J 
Cop ;:i er 
Co 2 3 1 

-D 2.6 mq/i 

C: 6 't.) mg i 

·J 4 d O req i l 
0 .-? 8 ~ mg , i 

-i4 ., D3 ma/i 

G i ? G m g i • 

i 

1 

z 
2. 

2. 

2 
?. 
z 

3 

J 

D :' 0 J mq / i 

0 004 
,J l. y 0 

u 164 

mg i i 
mq I i 
mg i 

Lead 
Chromi um 
j"! i C jc e i 

Zinc 
re 2513 
Cob~it 
Cr 26 

C d 2. 2. 0 

Copper 
Co 231 
Lead 
\...nromium 
Hick el 
Z1 nc 
Fe .:. 5 B 

Ccbaic 
Cr 267 
Cc 22.3 
Copper 
C c. 2. 3 1 

,.: h r c m 1 um 

.:.. e"" d 

- l 71 C 

:'i : -:. ic e i 
Cob ,3.it 

• e 2. 5 3 
..., 2 ... e 

(. ,;cp er 

CJ n c.: 

CO n.: 
-:. u n c. 

CO r.::: 
cc nc 
cone 
con:. 

cone 
co nc 
c c nc 
cone 
cone 
cone 
con-:. 

cone 
cone 
cone 
cone 
cone 
cone 
cone 

:::one 
c o ne 
<: 0 !1 C 

con e 
cor.c 
con::: 
ccn.:: 
ccnc 

ccnc 
cone 

C:: r. C 

::: 0 .1. C 

.:: :: n ::: 

cc n-:. 
ccnc 

C: C !l. C 

::: ,: r : :: 

C J n :: 
'.:.Cr.: 
::: ,: ;1 C 

sci 

sd 

sd 

sci 

sd 

s c 
sd 
sd 

sci 
sci 

J 
-i -i -. 

~J : 

:ng : 
rr.q I 

mg : 

m.:r : 
:n9 : i 
mq : 

C: L.:4 me:; : 
- ,; 2 ..j IT, 0 I ~ 

J .., ~ mg : 

0 -i \' -i mq i 

0 190 mg : 

J 7 - l mq 
0 0 •:: C:. mg: i 
0 2cc mq/i 
0 134 mg i i 

·J OZ 5 <t.cv 

0 00 .:. 3 ':oc•; 

0 3 D :l 

%cv 

1/.cv 

10 i7C %cv 

0 O t 01 •:o cv 

~ 0220 ·Yucv 

0 002.! "toe·: 
,J 002 2 •,ocv 
G O?.f.l2. ¾cv 

0 QB mo ,i 
0 /'i .) :ng, 

0 ~'i~· m::r ii 

~ : 7 2. :n g / i 
~2i! 'i1 mcr ii 

l 8.),;, mg • 

0 ii 'i mq ' i 
0 00 -3 mgi 

0 2te ma i l 

'.l C: 5 :ng • 

- Q ?. 5 mq i 

:; 6 ~- 1 mq l 

l 'i 15 :ng • 

l !)24 mgti 

C, 

7 2 ,4 me 

JG: mg t 

0 2 6.:. mq / 
_ 3 4 .:, me; i i 

rr.q : i 
l'll t; ,• 

I I '...J .... 'i rr. = 
0 ., ():: m;; : 

J i 3 

2 l C 

5 2. 9 
J i l 

5 (j 

l 

l 7 

33 
.!. 4 
l 5 

window ~ :.:ioa: 

w1r.dow ed;le 



4 1 nc

M3 6 3 y- 75
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La^d

Ch r cmium 
i'i 1 c k e 1

a V 
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-i '■/

a V 
a V 
a V 
a V 
a V 
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0 ? '4:
- 0 14
1 0 3 /
0 a73
1 . 85i 

531.4?

0 . u 0 0 
0.70 ■?
1 .804 
0 . 2i4

ir.q / i s d 0 0 5 8 2 'it 1 V ' . 83
mq/ i s d 0 : 7 0 ■T*C V ; 0 o V 6
mq / i s d 0 0 2 .j “i •'•!t C V 2 . 4 :
mg ! i 5 a 0 . 0 0 0 0 “fii: V 4 . 4 2
mq / i 5 d 0 . C 28 i ■Voc V i ,, 5 i
me,' i s d i V o 6 2 ^4C V 3 . 5 7
mq / i s d 0 . 0 0 1 6 ■’'»c V &<} . 34
mg i 5 d 0 . 0 2 25 V 3 . i 3
mqy i s d 0 . U4 1 O V 1 3 i
mg.-' i s d 0 . 0 0 7 ■? '■•4 0 V 2 . ? 7

rep 1 Lead aanc - 0 . 3 i mq i i
rep 1 3h r omium c c na 0.352 mg i i
rep i i'i i 0 k e i cone 0 5 7 1 mq / i
rep 1 Zinc cone 0.770 mg / I
rep i Le_23 C c c nc 2 V 7 . 1 y mq / i
rep i C 0 b a I r cc nc 0 . 2 1 3 mg / i
rep i Cr_26 7 cone 0.454 mq / i
rep 1 Cd_2 2 3 c c nc 0 . 0 0 1 mg / i
rep 1 Copper cone 0 . i d 0 mg / I
rep 1 Co_231 c c nc 0.1/3 mg / i
rep 2 Lead cone -0.2* mq / i
rep 2 Ch r cmium cone 0.4/0 mg /■ i
rep 2 K i c ic e i cone 0.358 mg i
rep 2 Zinc cone 0.775 mg / i
rep 2 Fa_258 cone 306.75 mq / i
rep 2 C c b a i r cone 0.1-75 mg /■ 1

rep 2 Cr_2c 7 cone 0.454 mq / i
rep 2 Cd_223 cone - 0 .000 mg / i
rep 2 Copper cone 0 . i 6 7 mq ! i
rep 2 Co_23. cone 0.234 mg /■ i
rep 2 Lead cone -0.32 mq i
rep 3 Ch r omi um. cone 0.466 mg /■ i
rep 3 i'i i c ic e i cone 0.331 mq / i
rep 3 Zinc cone 0.777 mg / i
rep 3 Fe_25C c c nc 304.10 mo i i
rep 3 C 0 b a i r cone 0.233 mg /• i
rep 3 Cr_2c 7 cone 0.449 mq! i
rep 3 Cd_223 cone 0 .002 mg / i
rep 3 Copper cone 0 . 1 9 0 mq / i
rep 5 Co_231 c one 0 . 1 3 mg / i

3 V - 0 . 2 8 m q i s d 0 . 0 & 0 vb c v 2 i . 2 7
a V 0.4 46 mg / i s d 0.05^8 3'kc v i 2 . 7 «i
a V j) . 0 0 3 lU q / i s d 0.02 0 5 ‘i'i< c v 5.80

Zinc a V 0 . 774 mg/i s d 0.2-0 3 3 %«cv 0 . 4 3
Fe_25C a V 302,.68 mq /■ i s d 4 936 -Vbev 1 , 63
Coba i t a V 0 . 2i4 mg/i s d 0.0 20 2 c V 9 , 4 0
Cr_267 a V 0 . 452 mq/i s d 0.00 3 0 4icv . i i
Cd_2 2 0 a V 0 . 0 01 mg/1 S3 0.0 0 0 V ”*c V 1 3 2 . 0 .
C c p ? a r a '/ 0 . i7 4 mq/ i s d 0 . 0 1 3 8 '/sc V 7 . 8 9
C c2 3 i a V 0 . 204 mg/i s d 0 . 0 2 j 1 ’,'0 c V 1 2 . 7 0

7 - 7 c rep 1 Leaa cone 0 0 2 m q/ i
rep 1 Chromium c c n e 0.272 mg/1
rep 1 1 c »; a i cone 0 . 2 V' 8 mq / i
rep 1 Zinc cone 0.4 4 5 m g /' i
rep 1 1 e _2 5 8 cone 2 5 7.5-: m q i
rep . ■2 c D a : r c n c 0 . 1 t 2 .n g ' i
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H i d 3 V - 7 i 
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C h r o m1um 
W i c k e i 
Zinc 
Fe_258 
Cobalt 
Cr_2i7 
Cd_223 
Copper 
Cc_2 3 r

riCiCS- - 7 7

rep
rep
re?
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
I e?
rep

a V 
a V 
a V 
a V 
a V 
a V 
a V 
av 
a V

1
1
2 
2

2

2
2

3
3
3
3
3
3
3
3
2
3

C r _2- 7 
Cd„223 
v-oppar 
C c _ 2 3 1 
Lead
Ch r am:urn 
i-i; a k e i 
Z 1 lie 
r e _2 5 C 
C 0 b a i r 
C r_2 6 7 
Cc_2 23 
Copper 
Co_23 i 
Lead
Chromium 
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Copper 
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■3 . 3 i 3

mg i i 
mg i

c c nc 0 , .3 i 7 m q ■■ 1

cone C . 0 0 1 mg : i
cane 0.202 mq / i
cane j , i 23 mg / 1
cone 0 . 1 c ma 1
ccnc C 3 2. mg / 1
cone 0 : 2 0 ma .• i
ccnc 0 4 5 4 mg ; i
cone 232.77 ma / i
ccnc 0 . 1 5 4 mg i

ccnc 0 . 3 1 t mq / X
c -a n c 0 .000 mg / i
c one 0.2x7 ir.q .• i
ccnc 0 . i 7 1 mg i
c a nc -0 . i 3 ma X
c 0 n -e 0.362 mg i i
ccnc 0.077 mq : x
cone 0.454 mg ! i
cone ? i. I. - =■ mq / i
cone 0.165 mg / i
cone 0.3x4 ma; i
c one - 0 . 0 0 1 ma / i
cane 0 . 2 1 5 ma / X
c a n e 0 . 1 2 0 mg / i
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3 7 5.2 cone 1 . GOO
1 4 b . 7 cone X .00 0
49.2 cone X . 0 0
7 i . 4 cone X . 000
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3 V 1 52 . 4 i 0 s d 5 .14 9 3 'Vac V 4 . 03 cone i .000

rep 1 Fe_ 258 em 4 0 2 1 2 . 3 c one 1 0 0 . 0 0
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Copper ccnc 0 , 0 8 3 mg / i
Lead ccnc -c . 0 4 .mg .' 1
C h r 0 m i u m ccnc 0 . : i 3 m'O / X
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mg / 1

window edge

%cv x?v.v4 
%cv X 0.55
%c V 
%cv
“vtc V
%cv
%cv
%cv
'/OC V 
%c V

3
2
2

7 4 
X 5 
0 5

x5 . 62 
2.03 

5 6.77 
3.58 

X 4 . 5 5

w1nd ow edge

rep 3 Lead cone - 0 . X 5 mo / 1
rep 3 •Ch r omi um cone 0.243 mg i 1
tap 3 K i c k e i cone •3.87 0 mg / 1
rep 3 Z X nc ccnc 0.365 mg / i
rep 3 7 e_2 5 8 ccnc . 0 ? X 4 ma / i
rep 2 C 0 b a i t ccnc 0 . 0 .3 3 mg / 1
rep 3 C r_2 6 7 ccnc 0.234 mg / X
rap 3 Cd_223 ccnc 0 . 0 0 1 mg /■ X
xep 3 Copper ccnc 0 . X 0 8 mg / i
rap 2 Co_23 X ccnc 0.06 3 mg ' 1

a V - 0 - 0 A m g / 1 5 d 0 . 0 V V 7X0 V 227.24
a V 0 .243 mg/. s d 0 0 2 73 V X 1 . 0 0
a V •3, s a ^ : V 4 V •ViiC V 4 0.44

XV X n d 0 w edge

r e i:: !, C.d .G 2 J :: C r . :: - v j '1 :n; .; 

r "~ - ... !, !_: r 2 0 :o n:: V l .?. 1/ mo 
:- e i:: t: C -" : cc:1.: (; 0 £!, : 1'1 .;I I 

C ep C C p;:: e r ,: c n ::: V ·.} ~ :: 100 : 
r e~ j i..~ ad CC n,: - '... 'j -l :n; i Wl :i.dcw ed ;i e 
rep ,j .,: h r c n. i um CC; n -:: ,j : - .:, m o : .. 
c: e P j i-it eke i. ccnc (; 7 5 : :n<;; : 
r e p - ~ l nc c ::, nc 0 l 0 2 mq I 

rep 3 r e ,5 ,') cone l : 5 2. ,".) m~ 
"' : 

rep Ceca i t ccnc 0 0 ; , 
mq : l - ..., 

rep - Cr 2. ;$ 7 CC n::: Ct l l :j ;n; ! 
rep J Cd Z.?. C cone 0 ·J l 0 mo : 
r,:!p 3 Ccppe r cone Ct ij[; -. ;ng : 
c: e p 3 Cc z~ l cor.c 0 06 l r.iq I l 

1JCD Vi3 .~ 3 Y- .S J. 

Laad a·.· 0 0.3 mq i i sd 0 0 613 %C".' J. y S· ~- ~ 
Chromi u:n av Ct i 'i::: mg i . sd j Ct l 5 l %:v J. Ct 55 
j,li c: k e i av ,!ta 

., ::t:::....mq I l sd 0 0 le 5 %c -, 3 '-i 
z i nc a., 0 l 6 2. mg I i s ci (; j 035 ~-:.v .G l 5 
Fe 2 5 C a V l i 2 60 :nq i l sd 2 J ·.} L.fr. C. V - 05 
Coba i t av 0 06 1/ Illg I 1 sd C: C: l 03 %cv L 5 .:, 2. 
Cr 267 .3, 'I 0 i :.; 0 m ➔ I 1 sd u 00 , . %c·1 2 -0 V -
Cd l. .G3 av 0 0 Q ,::, :ng i sd C: ~:. 0 .J 5 ¼c 'J :, ·- 7 7 
Cop pe,r a. 'J 0 086 mq I i sd u ooz l 'IQC 'I 3 St 
(, C 2. 3 l a., C: G 7 3 mg i ;; d Q l ,j '.) :lf.cv . <j 5 [I 

C!..:D Vi3 c:, .3 1/ -6 :?, rep Lead cone Q 0 "i mq i l 
rep l Chrom1 um cone u 2. 2. "I :n.g I 1 
r e, P i Ni cice l ccn~ u .;;l mo ! l 
rep l z 1 r. C c: o nc V 25 7 mg I i 
rep i f e 258 con ·: l 7 l 135 mq l 
rep C. c b a i 't. cone C• 05 . It.<;_: i i 
rep Cr Zo 7 cone 0 2 3 0 mq : i 
::- e p l ~ - 2. 28 ccnc (; 00 l mg I 

re;:> Co;:per ce;r.e 0 l l 2 mq : l 
re i:: i ,:o 2. 3 i c,Jnc G C: 'i .:j mg i . 
rep 2 Chrom1 um cone 0 2 ; ,,3 mg i l 
rep 2. Lead cone -0 C: l ID<;_: : l 
rep 2 z i nc 1:.onc C: JO 'i mq i 
rep 2 i,i 1 :::ke i cone C, 30 'I :nc; i Wl :l.COW e ci; e 
rep l Ccba i t ccnc 0 JC V rr.o : l 
r eo 2 . e 2.38 - ~ :1-: l 7 3 V :?. m~ 

"' 
; 

re ;:i 2 Cd 22 B ::: one - 'J 00 - ~:J : 
rep l. l.; :.- 2 6 7 ccnc C: :?. '1 ,'.l m; ; 

rep 2 ,.: 0 2 J l Jn..: 0 0 5 ' ~q : ·- -
rep :?. Cc pper ccnc C: i .:. G :n.g i i 
r ep ,j Lea.d =: o nc - 0 l V m::: : \"" 1 ndcw ~ij;:;~ 

r ei:: 3 Chr omi ~:n ::: on: M .G 'i '.; mg i 
r ,e p 2 i'-: i eice l cone ·J i,; ; 

w mo : 
rep .3 L, l nc C :~ :-1 C w 2~ 5 :n; : 
C: ep - . e w 5 C :: ~7\-:. . (., 'i ~ .j rr.o : 
r~~ J ,: ,Jc.:. . t c-::-t : V ~- I.) 2 :n; I 
rep 2 - r 2. 0 C Jn: 0 ' ~ 'i ~.J : '- w-../ 

rep :: - .: .G - - ;j -:-::1-: '.; Ci V J. mg 
rep ·- C.;p;,e r ccn: ·J l 0 8 mo : l 
r ep '.; - 2 l co nc G s :J m--~ -../ ~ .,. 

Ct i..: 0 ~"i 3 :, ; J - ,. .G ~ 

L ,;, a d 1 ., -0 0 -~ mq I ;; d ·J S· ~-~- ,·.,,.::. ~., ; 7 ' 't w .:. 
1.: !1 r =.:m!. '.Jr., av G .G "i J mg I sd ·~ oj - i V 

0.'u:. V : ; ,, C: 
j•( l c.: i<: e i .l. '✓ ·J~ : 50 - - ·: 'i , ,l/ :, C . "i (., 'i .j 



Line. 
r e_2iC 
C o b a i t 
•: r_2 i 
C d _ 2 2 >3 
C o p ? a r 
Co 2 3 i

acc i3c7

QCC

a V
A V
a V 
i 7 
i V
a V 
a V

rap
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
cep
rep
rap
rap
rap
rap
rep
re?
rep
rep
rep

0.332 
1 7 i . 3 ‘i

0 ; 3 
2 3 ? 
0 0 0
1 1 0 
0 5 i

0
0

-0
0
r.

mg / i 
m g i 
mg i 
mg i 
mg / i 
mq / i 
mg / i

s d 0 , 0 0 4 5 ’/ o C V 1 . 23
s d 1.550 •’A.CV 1 .i
s d 0 . 0 1 70 % e V 2 5 5 7
s d 0 . 0 0 a 3 ■■/b c V 2 , C a
sd 0 . 00 1 d if.ev 7 7 i 73
s d 0 .0 0 2 0 ■v« C V i . 3 3
sd 0 , 0 1 0 4 ^4 c V ; 5 . 4 4

i
1
2

2
2
2

2
2
7

3
2

Lead
Ch L om;urn 
i'.i i c ic e i 
Zinc 
te_253 
C c b a i r 
C r_2 s 7 
Cd_223 
Copper 
Co_2 3i 
Lead
Ch.r omi um 
H i o ic 6 i 
Zinc 
Fe_25C 
C c fa a i t 
Cr_26 7 
Cd_2 25 
Copper 
Cc_2 31 
Lead
Chr omiurn

cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
eonc 
cc nc 
c one 
cone 
cone 
cone 
c one 
cone 
cone 
eonc 
cone 
cone 
cone 
cone

0.2:;, 
0 . .3 4 ; 
0 . d <i (i 
0 . 00a 

220.52 
0.027 
0 . 2 vO 
0 . 00 1 
0.224 
0.045 

0 . 1 0 
0 . 33 i 
0 . i2o 
0.00 0 

225.55 
0.054 
0 . 3 1 7 
0 . 0 1 5 
0.225 
0 . 0 0 0 

0 . 2 y 
0.325

mo i 
mg / i 
mq / i 
mg /' I 
mq / i 
mg / i 
mq ; i 
mg /■ i 
mq / i 
mg / i 
ma / i 
mg / i 
mq / i 
ma ! i 
mq / i 
mg / i 
mq / 1 
mg / i 
mq /■ i 
mg /■ i 
ma / 1 
mg / i

re? 3 I'i i e ic e i cone 0 . 7 d 2 mq/ i
rep 3 Zinc cone 0 . 753 mg;i
rep 3 Fe_258 cone 22 4! .71 mo/ i
rep 3 C 0 fa a I r cone 0 . 0 7 5 mg ,■ i
rap 3 Cr_2d7 cone 0 . 3 i i mg I
rep 3 Cd_2 2 5 cone 0 . 0 0 4 m g/ I
rap 3 Capper c c nc 0 . 2i2 mq/1
rep 3 Cc_23i eonc 0 . 047 mg/i

i 307
Lead a V 0.23 mq/i s d 0.075 %cv 32 . 1 2
Ch r omium a V 0.335 mg/i s d 0.0057 %cv 2 . •7 0
i i i c ic a i a V . 0 7.3 mq i s d 0.073d %cV 1 0 . 8 7
Zinc a 7 0,300 mg/i s c O.OOde %cv 0 . 32
Fe_250 a V 225.88 mg/i s d i.i08 'Aev 0 . 4 5
C o fa a i t a V 0.03d mg i s d 0.0 0 7 5 ».-ocv 3 . d 4
Cr_2c7 a 7 0.30c m g i s a 0.0i40 ‘Aev 4 . 5 6
Cd_223 a V 0.007 m g i s d 0.00 7 4 “.-j c V 1 0 5 . d d
Copper a 7 0.220 mq/i s d 0.0 0 7 5 Ac V 4 1
Cc_23 1 a 7 0 . 0 5 1 m g / i s d 0.0033 Aev i : . 2i

i-i3a35-a3 r ep 1 Lead cone -0 . 3 i m c / i
rep 1 Ch r omium c c n e 0 723 mo/i
rep 1 i'i 1 c k a i

W i 4 W ;a 4 mo/ i
rep 1 Zinc cone * , 255 mo;1
rep 1 F e_2 5 C cone 4 5 0 . '7 1 m q . i
rep i C 0 b a I c cone 0 . 23. mg/i
rep 1 Cr_2d7 eonc 0 0 Co no/ i
rep 1 Cri_2 2 3 cone 0 0 0 3 mg. 1
re? 1 C 3 p p e r c c n c 0 4 0 c, m c .■ i
r ep L C 3 _ 2 j 1 cone 0 1 5 .. xa / ;

w ; n e 0 cv s a a e

z : nc a v 0 3 s L, mg I sd \j C: C: 'i - , ii/~ CV L, 3 

r e 2 j C 3. 'J 1 
.., 

l 3 ,1 mo sd .t 'I 9 ,.:: •'/o C 'J 1 ;, 

Coba i t <l . G - i ~ mg : sj •.j (j 1 ;, (j J/(1 1.:: V L, 5 y 7 
- C' 16 ·1 

3. I/ ,J z \ ; m~ / l s ,j 0 0:) :; :;a C. •.,• C:.: - J ::, 

·:. d 2 ' ,'j ~ ·: -G (j GQ mg ! sd (j G 0 .t 6 "/~ C V 7 7 1 l :} 

•,: C; µ ? t? r 3. ., ,J l l 0 mq I i sci 0 00 2 .~,G ~ ,, ' , . .., .:, 

- J 2 3 1 .:?., V 0 0 5 s sC 0 C: (}'i %cv c, 'i " :ng I 1 .t ' J ', 

·JC~ l 3 ..., 0 
., r e? l Le 3. d c::: nc 0 2 ;;; mq : i 

i: ep -:n r 0 '!n ! TJm cone C; .J 'i ( mg : 
i: e p j'.[ i C ic e i cc n c 0 646 mg I i 

r ep z 1nc CC n ·:: G 1j G u mg i . 
rep l f e --8 ccnc 2 z"' ~ 2 m q : i 

i: ep Cc :J a l t c :::nc w w 3 7 :ng I i 

i: ep l Cr 
, . -~ con.:. 0 ~ \ \J mi:; i i 

i: e p Cd 2. 2 :3 c:::n .:: 0 GU l mg i i 

r ep Copper cone :) 2 2 4 mg I i 

rep l Co 2 3 l ccnc (j (j 'i 1/ mg i . 
rep l Lead cone u l - mq i 1 
i: ep 2 Ch .r-o m1 cm cone G 3 :: l mg i 1 

rep l i'1 i cice 1 cor1:: 0 ... , -. .., -- mq i i 
C' ep 2 z l nc co nc 0 8 00 mg I 

rep l F e 2: e con :::: 2 2 5 9 1/ mq i i 

rep - Ccba l t c o ne (j u 9 'i mg i 
rep 2 C r 26 7 con.:: 0 .3 l 

., 
mq i i 

rep 2 C ci 2 2. s cone w 
,-. l 5 mg i 

re ;:i 2 Ccppe r con e 0 22 5 mq i l 

r ep 2. Cc 23 l co ne G C: 5 ~ :ng i . 
r e P J Lead cone 0 - ~· mq / 1 

rep J Chr omi urn cone C· 3 ' m~ .,, I 

re:;:i .; j•~ i C ic ~ i ;:enc 0 -2 1r.g ! 

r ep J z i nc co n.:. C· 7 - mg : 
r ep 3 r e z w 8 co ne l 1 (j l ma : l 

rep 3 Coba 1 t cone (j (j 7 9 mg 

rep 3 Cr 26 cone C J i .t mq : 

i: ep 3 Cd .?. 2. ~ .:.enc (j ·j 0 'i mg I 

rep J Ccppe C' ccnc 0 z l z rr,q : 
rep 3 Co :?. 3 l co ne u 04 7 mg i i 

QCS l ::l.S 7 

Le3.d a ·1 Q 22 mq I l sci ·J J 
., 

w %c.., .:: 1 l 1 
Ch r o!ni um av (j 3 35 mg I sd 0 (j C: 9 7 %c.., :?. ·:, C: 

iii eke l 3. V " 
'7 Q ;.i.g I i sd Q 0 7 ' 6 "/a C •; .t 0 C •J 

z i nc a-., (j ,'.lG (j mg i SC (: Q(j :; 5 ·>;u C "'.."' G 3 l 

F e 2 S il ,3..., 
, -, :i ea mg I s ::i l ! 0 iJ ·'kc ·: :) <j 1/ - ., 

C,:> b a l t ,?.,V CJ Jo s ::ng i sd C: 00 i 5 il:Oc v G .:; 'j 

- r 2 c., 7 0 ~ i) \... .3. ·: C, mq : sd w 0 .t 40 ·Ya c •J ''i :: 6 

Cd 2. L. 3 av (j QG 7 :ng : . sd (j C: (j 7 <j a.'J C •; 1 G 5 6 ,;; 

·..:op;:er "' V 0 z 2 0 mq sd w ·J 0 ., 5 '1; C '✓ 2 4 ! 

-=~ 1 3 ! .?. 'I (: w ::, l ;ng : sd (j r , Q 5 .'3 ':ucv ! ! 2 ,'.) 

J " : • 1,12 ~ 3 )' -6 .;, ! e ... 
I"' l Le ad c ~ r.c w 2 C, m::: : '.'1 : J4:j )t.·J e ':i ::i e 

r ep l C:1 r om1 t;:U C Q :1 '.: (j - 2 J ng : I 

rep j~ ~ I ek e l co r:c - ! ::, <j IT. :J : i 

!:' e != , 
l nc con-:: - 5 5 m::,: 

rep l E! 2 5 C con :: ..j 1 w 1/ ! mq i 

rep : o ca l { C •J !'1 :. C; ?. J - :n ; : i 

rep - r l :, ; c o \., n ,:: ·,J ::, C ,., no I 

r e~ 1: (_; i:, (, 'l ~ 'J l1 C. 'J 0GS :n ·- . 
-:e~ " Jppe [ -.:: C r. :. w ~ ,, ~ me 

: ep - ; i. j :. J :1 ·: G :r.;: ·~ L 



QCK M3i3?-i3 
Lead
Ch r omi t:m 
H i c k a i 
Zinc 
Fa_25e 
C o b a i t 
Cr_267 
Cd_223 
Copper 
Co_2 3i

QCK M362?-i<i

rep
rep
re?
rep
re?
rep
rep
rep
rep
rep
rep
rap
rep
rep
rep
rep
rep
rep
rep
rep

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

M

2
2
2

2

ji

2
3
3
3
3
3
3

Ch : omi 'jin 
Lead 
Zinc 
H; : k e i 
C c b a i t 
F a_2 5 6 
Cc_2 2 fl 
C r_2 2 7 
Co_231 
Copper 
Lead
Ch r omium 
i-i 1 c k e i 
Zinc 
Fe_25 C 
Cc b a i r 
•C r _2 L 7 
Cd_2 28 
Copper 
Co_ 2 3 i

cone 
cone 
c c nc 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
c one

0 7 4 3 
- 0 . 14 
1.22?
1 V 1 0
u . 222 

4 3 . / 3
0 .004 
0.477 
0.225 
0,453 
-0.34 
0.702
2 . 0 7 i
1 . 2 7 

507.07
0 . 2 i 3 
0 . 7 1 3 
0 . 0 i i 
0 . 4 <i 4 
0.220

ma I 
ma .• i 
ma i 
mg : i 
mq I 
mg i 
mg / i 
mg i 
mg I i 
mg / i 
mg / i 
mg / i 
mg / i 
mg / i 
mg i i 
mg / i 
mg / i 
mg / i 
mg / i 
mg / i

-0.28 
0 . 72o 

. 3-r0 5-a-
1 . 

477 
0 
0

mg ! i 
mg / I 

-mg ! 1 
mg / i 
mg / i

243 
. 30
222 mgii 

u . a 9 9 mg/1 
0.003 mg/i 
0.482 mg/i 
0.213 mg/I

sd 
s d 
s d 
s d 
s d 
s d 
s d 
s d 
s d 
s a

0.123 
0.0232 
0 . 13 0 8 
0.0 1 i 3 

C . 5 0 7 
0.0031 
0.0 1 3 5 
0.0033 
0 . 02i4 
0 . 0 i 5 7

%e V 
“/(I c V 
%c V 
^^«c V
%e V
%c V
%ev
%C V
%cv
%C V

rep 1 Lead cone 0.03 mg i
rep i Ch r cm!cm cone 0.843 mg ! i
rep 1 i'i 1 e k a i c c nc i . 5 7 2 mg / i
rep 1 Zinc cone 1,087 mg 1 i
rep 1 Fe_258 cone 4 0 4 . 3 C mg / i
rep 1 C 0 b a I r cone 0.203 mg / i
rep 1 Cr_26 7 cone 0 . 55C ma / i
rep i Cd_2 2 S cone 0 . 0 1 3 mg / i
rep 1 C c p p e r c c nc 0.374 mg / i
rep i Co_231 cone 0 . * 7 2 mg / i
rep 2 Lead cone 0 . 1 0 mgi
rep 2 Ch r c mium cone 0 . 8 1 2 ma ,■ i
rep 2 i41 c k e i cone 1.575 ma ! i
rep 2 Zinc c c nc 1 . 14a mg i
rep 2 re_25C cone 402.8/ ma / i
rep 2 C 0 b a i t cone 0 . 1 3 3 mg i
re? 2 C r..2 8 7 cone 0 . 5 3 i mg i i
rep 2 Cd_213 cone - 0 . 0 C : mg . i
rep 2 Copper cone 0.382 m a ; i
rep *4 C a _ 2 3 1 c c n e u . - 7 a me. i
re? 3 Ch r am1um cone 0.535 mg > i
rep 3 Lead cone 0.20 mg / I
rep 3 Zinc c c nc 1 . 0 3 1 ma ,■ 1
rep 3 i'i 1 c k e i cone i . 4 7 a mg / 1
rep C C 0 b a 1 : e 0 nc 0 . . 7 L mg ; i
rep 3 Fe_258 cone 3 4 0 3 mg ,■ i
rep r. Cd .,.2 3 C cone 0 0 0 3 m a i
rep 3 C r _ 3 0. 7 c c n c 0 5 4 3 mg 1

window a d q e

4 4.27 
5.20 
8.35 
0.3? 
1 . 73 
3.83 
1.93 

4 1.82 
4.82 
7.34

r e iJ ~- r: : ·:ml 'JTn ::. on ,:: u -; !i I~ It~ :J 

:: e p 2. i..e ~ C: -:: ':> :1 C - V t 't :n:;i 
' e ? w - l nc cc nc 2 - ; m:i : 

r e~ ' i·i : ::k e . con.: l V :ng : i 
r e;: 2 C o :: J. i t C. C; n C c,, 2 - - mg : 
rep (, e .: 5 fl CO '1C 'i ~ - ..; rn.;: . 
r e i= - Co 2 i \\ _.., cone J 00 c.j mq : 
rep .?. Cr (, ~ 7 c o ne •j .5 ~; me; 
re i:; Co ? : , l cone u 2. .? 5 mq I i - -.., 
L ep 2. Copper ':: 0 '1 C 0 't 5 [) :ng : 
r e ;i 2 Le a. d ::one -J z .. mq : l Wl ~d'.:W ~ d q ::: 
r :p j Ch r 0 ml 1.:::n -::one Ci 7 0 L, mg : 1 
r e ;:. ~ j\[ l C ic I:! i cone 2 0 ft l mq I i 
rep - z l n C c o ne l L, 7 -~ mg I 1 
rep J r e 25 C ccnc. w 0 ·J It. ::j i l 
rep 3 Ccba i t .::.o nc C: 2. l 5 mg I . 
re;:: .3 ;;: r Zl -; 

C ,J n C 0 7 l .3 mq : l 
rep .'.l Cd 2. 2. 8 cone 0 0 i l mg . 
r e;:. 3 Coppe r cone 0 44 'i mq i l 
:: ep 3 Co 2, 3 i co:.c (; 2 20 mg : 

u •:K :·iJ 6 3 :'- 6 3 
Le a. d .3. V -0 28 mg .' i sd 0 l 23 c,c;c •✓ 'i 4 - 1/ 
C:hrom.: t::m av (j 7 Zo :ng i i sd 0 0 2. 3 2. %c·: 3 2. 0 
i'-!i ckel 3. V ;, -- 9 e a mq I 1 sd 0 l 306 %cv - 35 
z inc av 2 .s 3 mg I l sd 0 C, l 3 0/ocv 0 8 9 
,, e 258 cl\' '1 1/ 7 .3 0 mg I i s ci C 5 C ., G/vc•1 ~ 
Coba i t a·. 0 2 z 2. mg I l sd G 000 i 0io CV J .· ') ..., -
C r 2 6 -; av C 6 IJ <; mg I l sd Q Q l J5 0/,:,C "./ l 9 .3 
Cd 2. 2. 0 av (j G 03 mg i i sd G 0 0:; 3 J/il CV 4 l 6 2. 
C::.,pp e r 3. 'J 0 4l 2 mg I 1 sd Q 0 2 l 4 •/:, C 'I 'i t:, 2 
,: •) 2. .) i av G 2. l 3 mg i i sd 0 •j l 5 7 %cv 7 J 4 

CJ ·:;\ i··L3 6 2 9 - ~ '¾ rep Lead :: c n c 0 OJ ma : l 
rep l Chrcmi t::m c. ::> n c. 0 .:; :d :ng i 1 
rep Ni :: k ~ i c::: n c l 5 1/2 mq i 
rep z l n C: cone l 0 i) 7 m;; / 

rep l f e 25 8 c ,.:inc .. 0 .j z ( : mq i l 
rep 1 Cob cl L t cone G 2. Ct .; mg I 

rep Cr 26 7 cone 0 SSC ma / l 
rep l Cd 2 :i.8 cone Ci 'j l 3 m-~ I 

r e ;, Ccpper ccnc 0 3 4 rr.q I l 
rep Co 2. 3 l cc n~ 0 -. ~ me; i i. . I 

:: e p 2 1. e"' d c o n::. 0 l - ma i 
rep - Chr ,:: m1 u.n cone ·~ () l 2. m:;i : 
rep 2 ii l C ic e i cone l 5 - ma I l 
:: e P 2 z l nc c en-:: l l 't ,) :ng : 
rep 2 r e .: - C con::: 4C 2 6 ·i :no I 

i: e;:i 2. Coba l t -:: J :1 C. V l 5 - :r.g : 
re;:: 2 - r 2 (, 7 CO TLC u ;; l rr.o I l .__, -
r ep 2 Cd - i., 3 cone - 0 0 C. : ;n;; 
rep 2 Ccpp e r .:en :: ·J - ' J - rr~ a : i 

-rep ~ ' J f, ~ l ~i: n.: V . ,:; me; 
r e ;: J Chr c rr..1 un, c c n c: w ., ..! V :-r.a : 

• :- e I=- J Lead co~~ G 2. 0 ;'I_ c:: I 

r "'P 2 z l nc cc r. c -i; l ma : -
r ep l·l l cice . con.: J. 't y i) :n.; : 
r ep : ;:; i:: J. 1 C .:. 0 nc 0 ~ - rr.q : -
t- e p ~ . e 2. ::, 8 co nc ~ 

-, 
'i -:.• - m; : 

rep Cd C c. c n c.: 0 - ~ IT\ J - - .. ~ V : 

r~ □ 
- r !, ;: cc nc c- :, ➔ - :n; : J :... . .:, -



H3i3?-.i4 
C h r c lu i u m 
L e £ i 
Zinc 
i'i 1 c k e i 
C o b a i t 
Fe_253 
Cd_22B 
Cr_26 7 
Cc_23i 
Copper

Coin A

rep
rep

a V 
a V 
■1 V 
a V 
a V 
a V 
a V 
a V 
a y 
a V

C 0 _2 2 i 
Copper

ccnc 
cc nc

0 . i 7 o ir.a / I 
!} . 3 i 7 ra c 1

C . 6 1 5 
j - 1 1 

1.098
1 .-0 j-r
■j . i 8 d 

4 0 C . 3 7 
0 . 0 0 o 
0.344 
0 . i 8 1 
0.363

me .' i 
mg ! i 
mq / i 
mg / i 
mq .' i 
mg / i 
mg / i 
mg ! I 
mg / i 
mg / i

sd 
s d 
sd 
s d 
sc 
s c 
s d 
sd 
s d 
s d

0 . 33 i 7 %C V 3
•3 0 3 5 ‘.4 c V 7 7

0 . 0 4 i 8 %cv
0 . 0 3 1 . l-OC V 3
0 . 0 i 5 3 % c y 8
5.553 %cv

0.0074 'Ac V 1 5 2
j . 0 i 3 •? %cv 2
0.0128 ‘Voc V 7
0.005? "Ac V i

rep i Lead cone •3 , -7 3 mo / i
rep X Chr omx um cone 1 .020 mg / i
rep 1 H i c k e i c one 4.044 mq / i
rep X Zinc cone 0.727 mg / 1
rep X i- e_2 5 8 cone 1 . dO ma/ i
rep 1 C 0 b a i t ccnc 0 . ? 4 0 mg i 1
rep X Cr_26 7 cone 1 .021 mq / i
rep i C d_2 2 3 cone 0 . ? 4 3 me / t
rep X Copper cone •: . V 7 7 mq / i
rep 1 Co_23i cone 0.773 mg i
rep 2 Lead cone 1.20 mq / i
rep 2 Chr omium cone 1 . i 1 2 me / 1
rep 2 i'i 1 c k e i cone 4.022 mq / i
rep 2 Zinc cone 0 . 7 4 3 mg / i
rep 2 £ e_2 5 8 cone 1.3d mq / i
rep 2 Coba i t cone 0.743 mg / i
rep 2 Cr_2d 7 cone 1 .083 mq / i
rep 2 Cd_2 23 cone 0 . 7 3 7 mg / i
rep 7 Copper ccnc 0 .779 mq / 1
rep 2 Co_23i cone 1 . 0 2 1 me / 1
rep 3 Lead cone 1.04 ma / i
rep 3 Ch r omium c one 1 . i 6 2 mg / i
re? 3 i'i i c k e I cone 4 . i 4d mq / i
rep 3 Zinc cone 0.763 mg / i
rep 3 Fe_258 ccnc 1 . 4 1 mq / i
rep 2 Cobalt cone 0.727 mg/ i
rep 3 Cr_2d 7 cone 1.054 mq / 1
rep 3 Cd_228 ccnc 0 . 7 7 1 mg / i
rep 3 Copper cone 0 . '7 '7 8 mq / i
rep 2 Co_231 cone 0.773 mg / I

. 1 .3
9 3 

. 8 1
2 ■? 
35 
3 :■ 
o 7 
55 
0 4 
60

Lead a V i . Od mo / i s d 0.135 'V»a V 1 2 . 7 4
Chr amium a V 1 . 0 9 3 mg / i s d 0 . 0 7 1 7 •v»cv d . 5 4
i'i i c k e i a V ~ ~r \ —"mq / i s a 0.0*64 V 1 . d 3
Z 1 n.a a V 0 740 mg / i s d 0 0 20 7 5/oCV 2 . 2 1
Fe_25C 3 V 1 . 4 d mg / i s d 0 . 1 2 3 “•« a y C . 4 a
Cabal t a V 0 -7 4 1 mg / i sd 0 . 0 1 0 3 “Ac V Z , 1 3
Cr_2d7 3 V i . 0 5 2 mg / i s d 0.0308 '/iC V 2 . 9 3
3d_2 2 3 a V 0.731 mg / i s d 0 0.73 ^a V i 02
Capper a V 0 9 9 8 me / i sc 0.0008 ■A a V 0 ., 0 8
Ca_231 a V i . 0 0 4 mg / i s d 0 . 0 i 5 0 Aa V * • 50

Fe_i 0 0 rep 1 Lead ccnc 0 0 7 m q/ i
rep 1 Chrcmium ccnc 0.005 mg/ 1
re? 1 i'i 1 a k e i ccnc : .J 4 ma / 1

rep 1 Zina c c n z 0 C12 mg/ 1

rep C o .?. -
l ccnc ..; : 7 lT,O I w :., 

re r, J - )ppe r C C n..: C; - :, 7 m; : ,_ ..: -
i'i3 ;; ~ ) - .:, 'i 

·-·· r C TU i um 3. '/ ',,, 0 l 5 me .' sd J J w l ''IL C I/ 5 l -, 

:... e :l. ~ :l.V :; l l mg I sd w G 35 ":~:::. \ ' ' 7 1/ 3 
z l n:::. ,l V 0 9 e mq l sd 0 04 l C 0io C 'J .:; C l 

;•i l cice l . a;J 5 tt sd 0 0 3 1lo ': •1 ~ a ., 1 mg : ~ - .j -
Co.:>a l t a. ·: 0 '• 86 mq .' l s c:: · ' 0 l :, 5 'inc·: C ' .;, w 

Fe L. 5 .g av ·H! G J 7 .:ng i sd 5 55J ¾:::.v ; -. 
Cd .?. Z 13 -i V 0 0-J :i lt'. g : i sd 0 co 4 '-fa:::. •J l w .?. 0 

Cr ~6 7 a. 'J 0 5 44 mg I 5j :; 0 l J ~I %.:.v 2 55 
Co 2: l 3- •J 0 i 8 ~ mg : sd 0 0 l .?.C :ill;:. "l \; 't 
Copper ~v Q 36 3 mg ! sd Q 0 05 1/ 11/o CV ~CJ 

::~ ln A rep l Lead :::.on:::. C 'i.;; mo l 
rep l Chrom1 um cone l Ci 2. 0 mg i . 
rep l i·ii cice i :::.on:::. 'i 0 'i 'i mo l 
rep l z 1 nc cone C: 7 2 7 mg i i 
rep l i- e 2 5 e :::.o nc l 60 m;J I l 
rep C ,:, be. . t c o ne (; s: 4 (.) mg i 
rep Cr 2 6 :::. o nc :J.?. l mo : i 
rep l ,,: C 2 2. ;j :::.one Ci 9 '-i 8 me;: : 
rep l Cop;:: e .r :::. one - 1 1 7 mq / :.. 

r ep : Co 2J l ccnc C: 1/ yJ mg ; 

.rep 2 Lead ~one ~ .: 0 mg :' i 
rep 2 Chr om1 um cone : l l 2. m,;: .' i 
.r e p 2 j~J l cice l cone '1 u.?. .?. mq 
rep 2 i 1nc :::.one 0 1/ 'i 8 mg ! i 
rep 2 r e , = w..; C ~enc l ~6 rc.q I i 

2. Coba i t - 9 q !j mg rep C :) n:::. J -
rep L. Cr .?. 6 7 con ·:: :J ,:; 3 rnq i 
rep 2 Cd 2 2 ,:) .:.on:::. 0 ;• J ~ mg i 
rep .?. Cc:ppe r :::. enc w 1/ 1/ 1/ mq : j_ 

:: ep 2 Co 23 i c.)nc l 0 2. l m; i l 
rep 3 Le .i::: con:::. l 04 ma i -
rep 2 ·:hrom1 um co-:1:::. l l ,;; 2 mg i i 
re ;:i .3 i'll i c: ic e i :::. c nc <j i 4 6 mq i l 
rep J z inc ~one (j ~; ~ 3 m; I l 
r ep .; F e 258 :::.c nc l <i l mq i l 
rep 3 Ccba l t cone - 2 1/ mg i 
rep 3 Cr ' . 7 C :J n C j <j mg I i wC w 

r ep 3 C. :: 2 2. 8 ccnc Ct ~ - : mg : l 
r e~ .3 Copi:er :::.or.c " ~-9 e mq i l t-

C ep 3 Cc 23 l ;: on~ .. \1 me; I -- ' J -
:: . ..... ..., ~ : n .... 

Lead .l 'J i 0 c:, ma i sci " l - ~ % ·::·J l 2 'i 
C:. r om1 um i!.V C: 90 mg i sd Q (j 7 l 01uc ·: 6 5 4 
Ni eke i ~ - - I i sd C· c <j "ir.c ., ,: j 3. \,· w ' mq : w .:, "' ' J 

z l :,, C. av Ci ? ~ ,!) mt; : ,; d C: 0 10 J/oC V 2 2 l 

f e 25 (: 3 •J 46 mq / sd 0 l .?.2 i:.,:::, V C 45 
Coba - : i!. I/ C, 'i l mg i s d (: 0 ~ (; [: ".'iJC 'J l -. 
Cr 2 6 r 3. 'J 0 5 z mg I s:; 0 0 J 1:t 8 CfL C 'J 2 1/ 2 

• 
·- C. 2. ~ :) ,?.. V Ci ., s l mg sd (j •j - 7 " ;;,/1.)C V 3 :?. 
- ,., ~ p:! r 0 9 ;, e sC: 0 0 ·JG >' ··it::.·.: G vc ·- 3 V me : 

,: 'J z 1 l av (j C· 'i m~ I sd G 0 l :, ~ ~u':: V 50 

~ : i i;. r e l :J 0 : e i: Le l j ': C n:: ,j 0 7 m::i : 
:ep C:,::cm1 rJ m C.. C ~ C - C, ·J 3 :n;: : 
re;:: i'.'. l - i< ~ l ccn :: - : - -i lT, ;J : l 

: e !=- z l n.:. -~ r:;:,, -: C: " .; L. :ng : 



S 0in r e_i0 G 
Lead
Ch r omium 
H i c ic a i 
Zinc 
Fe_25C 
Cobai t 
Cr_2Z 7 
Cd_2 2 a 
Copper 
Co_23i

Di

rep
rep
rep
rep
rep
rep
rep
rep
rep
rep-
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep
rep

a V 
a V 
a V 
a V 
a V 
a V 
a %' 
a V 
a V 
a V

i

I
i
1
2

2
2
2

2
2
2
2
3
2
3
3
3
3
3
3

3

r e _2 5 C 
C o c a I 
Cr_2c, 7 
Cc_ 2 2 5 
Copper 
Co_2 3i 
Lead
Ch r ominm 
I'i 1 c ic e i 
Z inc 
Fe_23C 
C c c a i L 
Cr_2o 7 
Cd_2 2 3 
Copper 
Cc_23i 
Lead
Ch r omiurn 
Nicker 
Z i nc 
F e_2 5 8 
Cobalt 
C r _2 6 7 
Cd_2 2 3 
Copper 
Co 23 1

cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
c one 
cone 
cone 
cone 
cone 
cone 
cone

1 0 2 . i
- 0 0 0 2

0
- 0

0 : 4
0 0 3 

-0.002 
0 0 0 0 

0 . 1 0 
0 . 0 i 3 
0.002 
0 . 0 1 4

i Oo . 02
- 0 

0 
n

-0
-0

002 
00 a 
0 0 0 
0 0 2 
003

0 . i 2
0 . 0 i 3 
0 . 0 1 0 
0 . 0 i o 

i 0 8 . y C 
0.005 
0 .004 
0.002 

-0.002 
0 . 0 i 1

IT.3 / i
Tug .' ; 
me i 
.■ac / 1 
laa i 
mg / 1 
JT. a. i 
mg i 
ma / i 
mg i 
ma / i 
mg/ i 
nq / 1 
mg / i 
mq / i 
mg / i 
mq / i 
mg / 1 
mq .• I 
mg i 
me / i 
mg / i 
mq / i 
mg / 1 
mq / i 
mg / i

0.1i mq/i 
0.00-7 mg / 1

s—ee-<- - - ' •
0.017 
0 5.80 

' .001 
0 0 0 9 

-0.000 
-0.002 
0.002

mg / i 
mg / 1 
mg / 1 
mg / 1 
mg / 1 
mg / 1 
mg / I 
mg / 1

s d 
sd 
s d 
s d 
sd 
s c 
s d 
sd 
s d 
s d

0.042 
0.0033 
0.0771 
0.0043 

3 . i 34 
0.0056 

005 2 
00 26 
0 C 0 5 
0 0 3 3

rep i Lead c c nc 0 . i 2 mq / i
rep 1 Ch r omium cone -0.033 mg / i
rep 1 Nickel c c nc 0.052 mq / 1
rep i Zinc cone 0 . 0 0 3 mg / 1
rep i r e_2 5 3 cone 0.28 ma / 1
rep L C c D a 1 r cone - 0 .002 mg / 1
rep Cr_23 7 cone -0 . 00 1 mq i
rep 1 Cd_2Z3 cone 0 . 0 0 1 mg i
rep 1 Copper cone 0 0 0 5 mq / i
rep i Cc_23i cone -0.002 me i
rep 2 Chr omium cone •2 . 0 1 3 ma / 1
rep 2 Lead cone u . 0 2 mg / 1
rep 2 Zinc cone 0 . 0 0 4 ica / i
rep 2 i-i 1 c k e i cone -0.033 mg / 1
rep 2 Cobai t cone 0 . C 0 6 mo / i
rep 2 Fe_253 cone 0.04 mg .■ 1
rep

j Cd_2 2 8 cone 0.002 mq / i
rep 2 Cr_237 c c n c -0.006 mg / 1
rep -? Co_221 cone 0 . -i 0 1 mq i
rep 2 Copper cone 0 .005 mg .' 1
re? Lead cone 0 0 6 mq / i
rep 3 2 h r omiu m c c n c 0 . -0 j 4 .mg ,■ :

window edge

window edqa

"Acw 
’;»c V 
%c V 
^ic V 
%c V
%cv 
tiev 
%c V 
%c V 
%cv

36.48 
4 1.33 
87.52 
25.07 

3 . 0 1 
4 1 7 . 6 3 

60.12 
4776.1 

2 3.20 
337.23

w1ndow edge

window edge

w I n c c a c q i

::-ep . e ~ V 
,:: c enc I 0 2 rr. :J : i 

• 
rep ~c- c 3. . . CO ;1:: - 0 (: 

V ,i. mg \r, l n~ c w ~ ti :: e 
re;:; . 

r con : -j 0 '➔ me : '"' ~ •J : 

r e :-i i::.c 2 l:J C ·J r.:: - G .:• c- V .nc;: : 
r ep Coppe r cc r. c •• I.. ., 0 .:.. !:l ;J : V 

r ep C-J ~ J I ::.o nc C, 0 ,:.. 0 me;: I 

rep 2 Lead ::. CJ"' • .: ·.} .:. V rr . .J i 
: ep 2 Chr Q mi t:m ~ l_;) n C V 0 l V ;;i.g : 
rep 2. Vil C .ic e i :::enc ,, 08 2 ma I 

re i:: 2 z in::: .: on::: c- 0 l -; rng : l 
rep 2 r e 25 C con~ I 05 D 2 mo : i 

::- ei:: 2 ._:CC a i t C0:1C - V 002 mg : 
rep 2 C. r 2;;, 7 cc ne 0 -J QC l':lO i 
rep 2 Cci l 2.3 co n ,::. Q (: (j C, mg I 

rep I., Coppe r can~ -0 C: 0 2 ro.q I i 
rep 2 Cc i .J i cone -0 G05 mg I 

rep .3 Lead cone V . 2 mq : 
rep J C.hrom1 um :::one G G L 3 mg I l 
rep 3 j\{ i c.ice i , cone :J 0 l 0 mg : i Wl ndow edq~ 
rep 3 z i n c:. cone C: u l a :ng : . 
rep ,:) [ e 25 e ::: on~ .:. 08 'i C me I i 
rep 3 Cob a i t cone 0 0 (j !j :ng I 

rep .3 Cr i , 7 cone 004 ma : ~:, V 

rep 3 Cd 2, l.'3 con::: G 00:?. mg : l 
rep V Copper con~ -u u -J 1, mq I i 
rep 3 Co 23 l cone C: G l 1 me; : i 

So in [: e l 0 C: 

L e ;:. d a ·1 :J 1 1 mo i i sd 0 04 .?. '1GC V 36 4 e 

• Chromi um av C: 00 9 mg i i sd 0 0033 O:ocv 4 l 3G 
Ni eke i 3. V S-. ee~ mg I l sd 0 0 i l %c ·1 C ~· V 2 
z l n::: z.. ·J 0 C: i 7_ mg I SC G 0043 •:i, CV L. 5 0 7 
f e z V C 3. 'I ,--- '"i O 5 80 mg I i ;; ci 3 1 ~ 4 •V; c. . ., 3 0 1 ...___ 
Ccba l t a., (j 00 l mg i i SC G 005 (> '1/uc. ',l 4 1 .'.) ,'.I 

Cr ? . 7 av 0 00 5' mg I l sci Q 0 ·J 5 . 
•'io C 'J 6 0 i - 0 - -

c..C 2 2. 8 av - Ci (j(;(j mg i s j 0 00 lu o,~ :: "J 4 9 .s i 
Co~per a v - ·J 002 mg I 1 sci 0 0 0 0 .5 Gt; C '✓ 2 3 20 
Co 23 l av (j (j 0 2 mg I i sd G C:OG3 1/o CV 36 7 2 3 

DI rep Lead cone 0 i .:: ma ... i 
rep Chr rJ mi t:m CO :1C - G 0 '1 -V;) mg : i Wl ndow edge 
re~ 1 i~i i ::: ice 1 ccnc 0 V ~ 2 mg I 

r ep i z inc cone Q ·; 0 .:.i m;; : i 
r ep 1 [ e 25 e :::one -:_, 2D m.J : i 
:-ep L Ceca 1 : c-:> nc - G C,02. m; : 1 
rep Cr 26 ? con ::. - 0 e:u 1 m~ : 1 

r ep l ·:d 2. z ') C ,:) :1 C 0 00 l mg : i 
rep 1 CJ pp er cc n ·::. 0 00 ~ mq I i 
r e ~ l Cc 2 J 1 C C:1C - 0 C, (; l :ni;: : i 
r ep 2 (.hrom1 um CO r. C w V l t, r:l. :J I -
rep z :.. e 2- c co :1::: u V z mg I i 
rep ~ z i nc C ,; n:: G 00 'i !:\,.'.; : 
rep 2. i'[ l C ic e 1 CO '!11: - \,; \,; ::: ;j :ng : ,.J: :1 ,j O \:,,7 '= :j ;e 
r&p - Lo;:; a i t ::. ;; n::. \J ·- 0 C. r:\::J I l 

• ::- e~ z . e l 56 ,::.:.:in ·::. 0 C• 4 mg 
rep 2 Cd 2 ZE c.cr.c 0 00 - mq I i 
re P z Cr L. .:.i 7 cone - V 

[: G .:, mg I 

2 <... ·; 2~ 
. 

J r:q i r ep l C )nC 'w , 1 : 

r " p 2 C :.:i pp e r cone V GQ 5 :ng 
r ~ ::, e 2. d ::: Cr.:: j 

. 
j mi:i ;: -: .J ,.. .:.. :, I winc::w = 

. ,. ~ 
~ ::-i::- :;mi :J:n ccnc C: .J J '; :ng - ,.. 



Laid
Ch r omi xim 
Hi cfce i 
Zinc 
Fe_233 
C o c a i t 
C r _3 3 7 
Cd_228 
Copper 
Co 23 i

I D

ID
Chr omium 
Lead 
Zinc 
i'll eke i 
C o = a i t 
Fe„25S 
Cd_2 2C 
C r _ 2 £5 7 
Co_2 31

rep
rep
rep
rep
rep
rep
rep
rep

a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V 
a V

a V 
a V 
a V 
a V
i V 
a V 
i V
a V
a 7

3
3
3
3

3
3

i41 c ic e i c 0 r; c 0 0 4 7 ma / i
Zinc cone -c . 00 1 mg / i
re ,_2 0 C cone 0 . 0 2 mg i
Co fa a i r cone - 0 . 00 : mg ; i
■2 I _2 o 7 cone -0 .00. mg / i
t3d_2 2 3 ^^W • 1 w - 0 0 0 1 mg / i
Copper cone 0 , 0 0 o inq / i
Cc_2 31 cone 0 . 0 2 3 ng/ i

0.07 
0.005 
0.020 
0.003 

0 . i 1
0 . 00 i 

002 
00 i 
00 5 
003

mg / 1 
mg / i 
mg / i 
mg /' i 
mg / i 
mg / I 
mg I 
mg / i 
mg i 1 
mg i

s d 
sd 
s d 
s d 
s d 
sd 
s d 
s d 
s d 
s d

0 . 0 5 H
0 . 02i <i 
0 . 0 5 C 5
0.0033 

0 . i 4 .3
0.0044 

00 20 
00 1 3 
0 0 0 ? 
0 i 4 '?

"rtCV 
%c V 
•y«c V 
¥<c V' 
% C V 
■^lilC V 
% C V 
%C 7 
%C V
’4cv

/ c- 
5 1 7 
2 4 6
i 22
; 2 y 
342 
X 1 4 
224

rep 1 Lead cone 0.05 mg / i
rep i Ch r omium cone 0.333 mg / i
rep 1 ii i c k e i ccnc 2 . 2 1 3 mg / i
rep i Zinc cone 0.647 mg / i
rep 1 Fe_25C cone 323.61 ma / i
rep i C 0 b a i t ccnc 0.334 mg / I
rep i C r_2 6 7 cone 0.377 mg / i
rep i Cd_2 2 3 cone - Q . 0 C 5 mgi
rep i Copper ccnc 0.141 mg /' 1
rep 1 C o_2 31 ccnc 0.072 mg / i
rep 2 Lead cone -0 . 1 2 ma / i
rep 2 Chr omium cone 0 . 4 1 3 mg / 1
rep 2 Hic k eI cone 2.385 mg I
rep 2 Zinc ccnc 0,645 mg i
rep 7 F e _2 3 0 cone 3 1 8 . 73 mg / i
rep 2 ■C 0 b a i r cone 0.353 mg / i
rep 2 Cr_26 7 cone 0.368 mg / i
rep 2 Cd_223 cone 0.004 mg / i
rep 2 Copper ccnc 0 . 1 3 6 mg / I
cep 2 Co_2 31 cone 0 . '7 0 0 mg / 1
rep 3 Ch r omium cone J . 3 y y mg i 1
rep 3 Lead ccnc 0.14 mg / I
rep 2 Zinc cone ■3,649 mg / i
rep 3 i' i i c k e i ccnc 0 .60" mg / i
rep 3 C e fc a i t cone 0.873 mg / i
rep 3 Fe_253 ccnc 330.26 mg / i
rep 2 Cd_2 28 cone 3.302 mg / i
rep 3 Cr_2 -i 7 cone 0.374 mg / i
rep 7 ;-o_2 3 1 cone •3 . 9 1 1 mg i
rep 3 Copper ^ ^ ■j . 1 4 7 mg 1

0.302
0.02

0.647

0.072 
2 4.20 
0.000 
0 3 7 3 
0 . : 1 7

mg / i 
mg /■ i 
mg i 

-ntg / i 
mg / I 
mg i 

I

s a 
5 d 
s d 
5 d
s d

xg 
rag / i

sd

O.CO>' ” 

O.Ul

0.0426 
0 . 1 32 

0 . 0 0 1 0 
0 . V 3 i 4 
0 . • j . 3 0 
3.733 

0 00 4 &
0 0 0 4 -i
0.0275

‘lie •. 
’.'4 c V 
■ibc V 
'Voc V 
%C V 
“« C V 
%C V 
% C V 
■Vi c 7

5 .5 7 
0 

3 .i 
1

C4 
9 0 
6 2 
2 3
1 2
2 7 
0 4 
■7 3

i6.4? 
i 03 . 3 3

w 1 n d c V/ edge

vyir.dow edge

9
1 1 . 1 c

3 2
2 7
3 5
4 V 

i . 73
1320.5 

: . 2 3

I

I

ID 

I .:, 

L e .!. d 

C:iromrum 
i-.ii:::kel 

Z Inc. 
fe 258 

Cr 267 
C.d 2 2 8 

Ccpper 
Co 231 

Cr.romii.::m 

:.... ea. d 
Zin c 
i-ir e:ke l 
:::c::al c 
:7 e l : !:I 
Cci 
,: r 

2 J J. 

rep 
rep 
rep 
:: t! p 

i." "'p 
rep 
r~p 
rep 

3. 

a V 

3.'./ 

av 
3. .., 

a. V 

a.v 
3. V 

av 

rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
r e p 

rep 
rep 
rep 
rep 
r e p 
rep 
rep 
rep 
r e ;> 

rep 

J. -✓ 

a.·: 

.J. '.' 

av 

,J. 'J 

a. V 

a. 'J 

,3. ·1 

3 

.J 

Hi.:::cel 

Zi n c. 
re 2 .i,~ 
Cc, C~ it 

-:: ,:; pp er 
1: C 2 J l 

,J ,J rr.q ! i 

- G O 0 5 mg i i 
oJ -J2:) rr.q / 1 

0 C: (: 3 

0 1 · 

mg i I 
mg / i 

C· G •j l m<; t i 

-0 002 mg i 
0 0 G l mg / I 
0 005 mg/1 
0 003 mg ! 

l 

1 

l 

2 

2 

2 
L, 

2 

2 

2 

2 

3 

.3 

0 

l: 

Le .3, d 
Chromium 
Hrcicei 
Zinc 
fa 25C 
Cobal, 
Cr 267 

Copper 
Co i 3 1 

Lea.d 
Chromium 
iii .:: ice 1 
Z. l n C. 

Cobai.: 
Cr :.(;7 
Cd 2 2 13 

Copper 
.:o 231 

Chromru::r.. 
'::. e a. d 

Zinc 
i'i 1ckei 
Cob .J. it 
fe l50 
C. d 228 

2 .) i 

.:Cl :nq / i 

C: G 2 mg i I 
C.'i( :nq: i 

? :; a -:n: 9 : l 
,J L ' .mq I i 

: 2. 'i " 1.:: :ng : i 

u ·J 0 0 
~ i J 

l 

:n q I l 

rog I 

mg 

C ~ n C 

C. ;; :, C 

c.o n~ 

cone 
ccn::. 
cone 
cone 
con:: 
cone 
cone 
cone 
cone 
ccnc 

con::. 

cone 
CC n C. 

::.on::. 

cone 

cone 
con::. 
cone 
ccnc 

·: c nc: 
::.on::. 

.::on::. 

0, ~'61 
~,'-1- ,14 
o.oor-
D. °J;)lo "3 

0.'611 

sci 
sd 

sci 

sd 
s d 
sd 
sci 

sd 

sd 

SC 

sd 
sd 

sd 
s :j 

s j 

s ·: 

0<i: ffi\J l l 

-C 
· • 02 mq:l 

j G ~ ;ng : 

--.J . 00. :no : 

- '.J Ci 0 l ~9 I 

c. 00;,,, mq : 

G .v l:: r.1; : i. 

,J 0 5 <j %c 'J 

C, G 2 .s q %cv 

C 0 5 t. 5 ;.lo C V 

C• G C: .':l :; "f•C V 
,J ! 46 'lac 'J 

CJ Q 0 'I <j %cv 
() 0028 ":G C! v 

C: ljQ :. 3 %c,· 
0 u C ·J 9 .a.-oc v 

C Q i 4 1/ il.'0 =. .... 

0 . ,J 5 mg i l 

2 . 2 l 5 mq i i 
C· o 4 7 mg , l 

.3 2.:! .6 1 mail 

G . 13 3 <t me;! l 
C: ~-;, mg/1 

- 0 . 0 0 5 mg : l 
Q . l 't ! 

0 , 3:;2, 

- 0 . l 2 
Q . ij :. : 

mg i l 
mg .' ! 

m:::i : i 
mg : : 

mq : I 
mg: 

0 . !l 5 :s mg i i 

u .J6 8 mgfi. 

u . 0 0 .:i :n<; i i 

u . 1 J 6 mg i i. 

0 . 'I 5 C: n:.g: : 

J.J99 rr.gtl 

0 . .L 4 mg,- I 
-.J . 6 <i 9 mq : i 
v.,so, mgtl 

0 . •~ 7 2 mg, l 
3 J C· . 2. ~ :nc; , i 

J 

G : 7 't 

1/ l .!. 

rnq i i 
m; : 
::-.q : i 

0 . 0 <i 2 1;, 

Ci :. J;. 
u . 0 'J :. ,: 

l. 

J 

246 
l L. L. 
l 2 'i . l 2 

-:i 4 2. 2. 7 
l l 4 . 0 <j 

di3. 53 

wrncicw ecge 

J. l J.:: l:r-____ 
5 .:i 7 J 2. 

0 . 2 ? 

:, .) 5 '5 

l 5 .?. ·J 
2. .., 
') ; 

----

-



Copper i V 0 i4i mg/I D,i7>7 ,a 0 . G 0

rep ; Lead ■zone 0.33
r ep 1 Ch r omium 2 0 n z 0.533
rep 1 i-i I c ic e i c c nc 1 ^

rep 1 Zinc cone Q . 4 '7 3
rep 1 fe_25C c c nc 1 c . V 3
rep i C 0 b a i r zone 0.331
rep i Cr_26 7 c one 0.307
rep i Cd_2 2 3 c c nc 0.250
rep 1 Copper cone 0 . 3 '/ '7
rep i Co_23i cone 0.334
rep 2 Lead cone 0.33
rep L Ch r oralum cone 0.5:5
rep 2 i'i 1 c k e i cone 2.003
rep 2 Zinc cone 0.503
rep 2 Fe_25fl cone 1 '7 0 . 4 '7
rep 2 C 0 b a 1 t cone 0.353 :
rep 2 Cr_2 6 7 cone 0.307
rep 2 Cd_223 cone 0.242 :
rep 2 Copper cone 0 . 4 1 0
rep 2 Co_2 3i cone 0 . 3 0 2 ;
rep 3 Ch r omium cone 0.557
rep 3 Lead cone 0.42 ;
rep 3 Z i nc e c nc 0.540
rep 3 i'i i c k e I cone 2.047 :
I ep 3 C 0 b a i t cone 0.330
rep 3 Fe_253 cone i V 2 . 4 1 :
rep 3 Cd_22C cone C . 2 4 3
rep 3 Cr_26 7 c c nc 0.523 :
rep 3 C 0 _2 3 i c one 0.337

".cv C . 5 0

ICO ; i
mg / i 
isg .' i 
mg .' 1 
mq .' i 
mg / i 
mg, i 
mg ! : 
mq , i 
mg /' i 
mq, i 
mg / i 
mq ,■ i 
mg ! i 
mq / i 
mg / i 
mq ,'■ I 

i
mq / i ^019
ml) i ^ \b»-^

me / i 
mg ,'■ i 
mq .'■ i 
mg / i 
mq / i

Ch r omium 3 V 0.543 mq / i sd 0.0245 ‘ric •/ 4.52
Lead 3 V 0.37 mg i 0,1^ s d 0.045 %C V 1 2 . 3 2
Zinc a V 0 . 5 i 4 mq / i s d 0.0237 %cv 4.52
M X c k e I a V i

i
s d 0 . i i 1 5

0.0103
%C V 3.34

Coba 1 t 3 V 0.375 mq /■
9 W

s d %cv 2.76
Fe_2 5 3 3 V 170.74 mg / i s d i . 2 7 3 1r«c V 0.53
Cd_228 3 V 0.245 mg / i O-OO-T s d 0.0045 5ic V 1.34
Cr_257 a V 0 . 5 i 5 mg / i 0.>4b s d 0 . 0 1 i 7 t*C V 2.27

1

o
a V 0.355 mg / i O. 1 »' s d 0 . 0 1 3 7 ■A c V 3 . 7 1

Copper a V 0.377 mg / i o.v>^ s d 0 . 0 1 3 4 %cv 3.35

^ \

)oS
standard rep

rep
rep

H1 c k e i 
Nickel 
i'i i c k e i

em
em
em

srandarc
i'i i c k e i a V 3 2 1 . i 0 ■?

3 25.. X zone X .000
3 2 0 . i zone X.,000
320 •J cone X,, 0 0 0

7 5 5 3 'Aev 00.55 cone 0 0 0

H 3 a j ? - 7 0 rep
rep
rep

i'i 1 c k e i 
i'i j. c k e i 
i' i 1 c k e i

c c n c 
cone 
cone

0 . 5 41
0 . 5 i, 5 m q / i 
0.47,' mg / i

• ?- 7 i
fCi erte r 0327 mq/i 0.045 5 7'j c V 0 . o3

again rep
rep
rep

H1 c k a i cone 0 . j 7 b m 5 / X
Nickel c c nc w 1 n d q!.,/ a d q c
Nickel cone c- . 374 mg/1

again
A

C ·:>pi: er ,?.. .. 

r e ;:i 

r e p 

rep 
rep 
re;:: 
r ep 

rep 
rep 
rep 
i: e p 

rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 

• rep 
rep 
rep 
rep 

Lead av 

Zinc :1.v 

i'i i ckei a.v 

Cobalt a.v 
Fe 253 a.v 

Cd 228 a.•: 
Cr 2.67 av 
•: C 2 3 l 3. •; 

Copper av 

standard rep 
rep 
re ;:i 

s tan da.rc 
Viicicei 

a.;a.1n 

r ep 
r~p 
rep 

3. .., 

r ep 
re ? 
:: e P 

v 1 'i: mg : 

L e a. d 

·:h:: c:ni u:n 
i·~ 1 c k e 1 

Zinc 
Ee Z5C 

1 Cob .:it 
Cr 267 
,.:d ::, 2.£3 

1 Copper 
Co 2.:; i 

2 Leaj 
2 Ch:-c m!um 

l H1ct:ei 
2 Z1:1c 
2. fe 25C 
i. C o b a l c 

Cr 267 2 

2 

l 

2. 
3 

Cd 2. 2. 3 

Co pper 
Co 2.31 
Ch rcm 1um 

J Lead 
3 Zinc 
J i'iiei.:el 
J C ob alt 

3 

.) 

L 

0 
Q 

0 
~ 

0 
9 G 
0 
Ci 

0 

0 

f e 2. 5 fl 

Cd 2 l C 

Cr 2. .S -; 

Co 23 i 

Copper 

543 mg i 
3 7 mg :' 

5 1 4 mg/ 
!J Q 9 mgi 
375 IDQ I 

94 mg, 

245 mg , 
5 i 5 mgi 
3 ::5 5 mg/ 

397 mg/ 

Vir cic e i 

i-iick el 
i'ricic e l 

:•i l '.::ice i. 

i•! i C ic ee i 
i-iicic e i. 

u 52.7 mg , 

i·i 1 ck e l 
:i 1 c i< e L 

h1ck e : 

i 
i 
i 
i 
i 
l 
i 
l 
l 

o,c~, 
·: 0 n C 

-: C n: 

CC r.. C. 

C0:1'.:: 

cc nc 
.:one 
cone. 
cone 
co ne 
cone 
-:::one.: 
cone 
cone 
con~ 
c one 
con:::. 
cone 
cone 
c.::nc 

ccnc 
~ OTl~ 

c. ~ n ·:. 
::enc 
cone. 
cone 
cone 
CC n C. 

ccnc 
ccnc 

~ 
o.~ 
o:~io 
0, \?J~ --
D.00) 
o. -~---H) 
0. \ I I 

D,\a,-1 

em 

e:n 
em 

c: n c 

cone 
ccr.c 
C r) TIC 

s ::i 

s d 
sd 
sd 
sd 

sd 

s d 
s d 
5.j 

sd 
s d 

sd 

sd 

G C: - ..1;~:.. ·: 
V - w' 

-J 2 C rr. :J : 

- 5 :, ,j :ng 

2 l - - IT. q i 
0 4 ~-., ·.n; : -

1 e ~I ~ m::; : j 

C: 38 l mg : ; 

Ci -C· mq 

- 2. 5 w m; ' 
0 -~ y ~ mq i 

C: 3 $ ; :n ·; : -
j -- rc.q 

G :5 ;, 5 m~ .,, 
l 003 mg : 

C: 505 m~ .,, i 1 
1 -.; 0 4 9 ng , i 

C: ~,=> ::: mg : i 

·J 5 (i y mo i 

c- 2. 4 2. mg :' . 
0 '¼ 1 0 mg j l 
Ci 3v 2. :ng : i 
,J -5 m q i l 

C, 4 - ::19 ; . 
(i u 4 0 m.:i i l 

- 04 )• mg i 1 
0 JCO me: : l 

i 2. 4 l :ng ! i 
C 2. 4 3 m q : l 

G 5 2.!3 m~ 
':t I i 

J J~ y mq : l 
C: :. :j .:: mg I ' -

0 02'¼5 "/~C '/ 

G C: 4 6 ~:i,c •• 

0 C2 2 7 %c·: 
0 l l l 6 %cv 
0 0 l 02 %cv 

i 2 y:j ¾cv 
0 00 45 %cv 
0 G 1 i 7 %e v 
·.i ~ I ! 3 1/ .-kc v 

C: C· l 3 't J/o -~ V 

'-' - ..... . l .:or.c 

0 

., 7 i :n;; : ~ 

- .~ i O :n:; : : 
~ i 

-s .:,i 3 

40.~ 
"'---6 \ () y'J_ '-01 yY\, "¼ ~ 9--fd'f 

? .UJ;~1e 
4 . ::2 ,~ 

1 2. . :; i 
4 . ' , 

::, - q \ 
5 .:4 
t. 76 ~7 
Ci '.) 8 

. u 4 .'9 \c, 
2. . 2. 7 ) ID 
2 ~' J. 4i 
~ .38 1oi 

0 



i'i i c fc e i 

3 ? - 7 7

H 3 6 3 7-77
rii cxet i

st;andard

standard
N i c ic e i

5 tandard

s t and a r d
H i c ic e i

H3 iS 3 9 - 7 7

M3i39-77
W i c k e i

H3 4 3 7- 78

7-73 
Hi ake i

aCD-6i

aCD-3i
H i e k 6 i

QCD-62

QCD-d 2

uc;c-i 4

xi 7 0 . 2 7 d mq/ i s d 0 . 1 726 %cv 62

rep 1 Hickei cone 0.337 mg ; i
rep 2 i'i i c k e i ^

M m AM lAz 0 n 2 0 ■.■5 7 2-' mg / i

■1 V S 3 0 . 1 5i2 'Vucy 7i

rep 1 H1 c k e 1 em 3 1 7 . 6 cone 1 . 0 G C
rep 2 i'i 1 c k s i em 22 7.5 cone 1.000
rep 3 Hickei eni 32S . 3 cone 1 .G 0 0

a V 2 2 5 . i 0 y s a 4.7-716 % a V i

rep 1 H 1 c k e i em 33 4.3 cone 1 0 G 0
rep 2 Hickei em 2 2 2. 7 ccnc i 0 0 G
rep 3 Hickei em 3 i i . 1 cone 1 . '3 0 G

a V 32c . 40 1 s a 1 2 . 2 i 7 9 %cv 4

rep 1 Hickei cone 0 . 3 d G mg / 1
rep 2 Hickei cone 0.214 mq 7 i
rep 3 Hickei cone 0.37? mg / i

3 V 0 . 3 5i mq/ I sd 0.02 2 5 •»cv 9.

rep 1 Hickei ccnc G . 3 d 4 mg / i
rep 2 Hickei cone 0 . 2 1 7 ma / i
rep 3 Hickei cone 0.337 mg /■ i

window adqa 
windcvj edqe

1.47 cone 1.000

av 0.240 mq/i

rep i Hickei cone
rap 2 Hickei cone
rep 3 Hickei cone

a V 0 . 1 i. 1 ma / i

rep i Hickei cone
rep 2 Hickei cone
rep 3 Hickei ccnc

4.05 cone 1.000

sd 0 . 02 2 7 %c V .i . d 7

G . i3 7 mg/i 
0 . i2 C ma/ i 
0 . 15 7 mg/ i

sd 0.0250 %cv i5.52

0 . i 33 mg, i 
0.i51 ma/i 
0. i7 3 mg/ I

Hickei 1 V 0 . iC 9 mq/i s a 0.00 5 3 '■xzv 2 . Oi

1 3 d 7 rep H1 c k e i cone 0. 17 3 mg/ i
rep 2 Hickei cone 0 . 1 6 4 mq i
rep 3 Hickei cone 0 . 14 7 mg/i

i 3d 7
H1 c k a I a 7 0.162 mq/i s d 0.0124 %cv 7.64

63 rep i Hickei ccnc 0.5;4 mg/1
rep 2 i'i 1 c k e i cone 0 4 'i 2 mq / i
r e 3 3 Hickei cone 0 5 6 2 mg/ 1

6 3
Hickei i V 0.522 mq/i s a 0 . C 2 5 4 ■'flic V 6.77

6 4 rep 1 i'i I 1 k e i cone 0.416 m g .' I
rep 2 Hickei ccnc 0.4 2 4 m q i

• il

: ep 3 i'i 1 c k e i cone 0.337 mg/i

i•! l C ice j 

3 9 - 7 i 

J•! l C ic e, i 

sta:ioard 

st e. nd a.::- d 
i--iic.icei 

standard 

sta:.da.rd 
i·~ i ck e 1 

h3.S .39-77 

:•i3SJ:1-i 7 

Nickel 

Vi3.S39 - 78 

·, - 7 ,'.J 

Micicei 

u cu- 61 

QCi::-.Sl 

Nickel 

QCD-.S2. 

C!CD-52. 

Htcicei 

j•~ l C. ic e i 

rep 
rep 
re::: 

3. '/ 

rep 

rep 
rep 

a v 

rep 

a ·1 

= e :> 
rep 
r-ep 

3 V 

rep 
rep 
rep 

3. V 

rep 
rep 
rep 

av 

rep 
rep 
rep 

.3 'I 

rep 
rep 
rep 

3. ., 

rep 
rep 
re.::: 

3.V 

3 

l 

2 

0 2 i c. mg , 

i'i 1 cic e i 
l'l I ck e i. 
d1cic e i 

j,j l : ic e i 
Hic.ice,i 

i'iicicel 

i-1:ckei 
i'li i c. k e i 
Nickel 

.326 40 I 

2 

2 
3 

i 

2 

3 

Ni cice l 
Nickel 
:·i i ck e i 

·J 351 mq i l 

i-ii eke i 
i\1ickel 
f'i: ck e i 

Q J40 mq/1 

iiickei 
i·J i ck e i 
Ni •:ke i 

0 1 l i ma i i 

Nickel 
Nicicei 
Vii eke i 

0 :t09 mq I 

2 
3 

2. 

j,j l Ck~ i 

i!icicei 
l• i t ck e • 

Q 162 n:.a ,.l 

:'i 1 c: k e i 
H1cic ei 
i-i:ck e. 

-, i , _.., m .J : 

i-ir.:k e i 
j,!rckei 

.- i:cJCe. 

sci 

e On:: 

em 

em 
e:n 

em 

em 
em 

cone 
cone 

ccnc 
cone 
cone 

cone 
CO r:c 
ccnc 

cone 
CC n C. 

cone 

c one 
cone 
C:.) !1 C 

C ": n C. 

c c.: nc 
co ne 

cone 
r.. e n ::: 
~ o r.c 

SC 

sci 

sd 

sd 

sd 

sd 

SC 

sd 

sci 

'.J .: d J f:lQ: l 

0 ---":rt-t- m ; , i 

I - 1 :, ;,u C ' f 

l 

l 

.;, 2 

[· C: 0 
Q,JQ 

0GG 

wtn d cw ecio~ 
wrndcw edge 

1 47 cone l UVV 

334 J cone 1 vGC· 
.3.33 ccnc 1 000 
Ji1 1 cone 1 000 

!J 2179 %cv 4 05 cone 

0 J .SC: mg I 

U J i <f rt:.q I i 
0 J i :ng i i 

J :)325 %cv 

G 3 .S 4 mg i 
Q 3 1 9 mo, i 
G 3 3 7 mg i I 

0 l 8 7 :nq i 
0 1Jf: :no : l 
C 157 :ng : l 

0 02.50 %cv 

0 133 mg : 
•J 1 'i 1 ma / l 
0 l -:> 3 mg t i 

0 0 ·'.) :5 J 

G !73 :ng : 
0 ! ~ 4 mg : i 

G 5:4 :ng : 
·J -i..;, rr.o : 
0 '5 .l 2. mg ,. .. 

0 424 r.:a : i 

9 5 6 

i! l 

7 

000 



ill eke i a V 0 . 'i 0 '7 ra q / i s d 0 0 1 '7 5 ’/o e V 4.70

rep 1 i i 1 c k e i cone 0 . 5 1, 3 m 5 / i
rep 2 H i c k 6 i cone 0.535 mq/i
rep 2 H1 c k e I ^ cone 0 . 5 3i me/ i

H i c k e i a V 0.336 mq/i C . 0 1 a (3 % c V 2.13 '^2.—

IK rep 1 H i c k e i c c nc 0.473 mg i
rep 2 H i c k e i cone 0.524 mq/i
rep 3 H i c k e i cone 0.522 mg/i

Hi eke 1 3 V 0.513 mq/i ti.O-lo sd 0.0 173 ‘^ev 3.40

5 0 i n A rep i N i e k e i cone 1.004 mg/i
rep 2 H i c fc e 1 cone 1.033 mq/1
rep 3 H1 c k e i cone 1.040 mg/i

£ c i n A
H i c fc e I a V 1.026 mq/1 s d 0.0 172 •licv 1 . S 7

j !l :::.icel ,3. '/ ·J <l·J9 mq .' ,;d 0 C L 'I 5 ·'io:.: •: ,.j ;; ~ 

r e _o iiicic ei. cone w 5 L. .J m; : 
rep 2 i'.i1 c:ice l ::.en:::. ·J 5 5 5 mq : 

(h?-y\o*;'"/\ 
rep .3 i-i1 ek e i. ~~ 0 5 3 J. m:;: , i ·l ~(:b I -

ID 
' v--Nic.:icei 3. V Q 536 mo 1 l o7:is sd w u J. 6 8 •~'a C •.~ .; .l .3 ?--

IK rep l. i'i1cicei cenc. (j ci n mgi 
rep 2 i\1icicei con:::. 0 524 mo, i 

mvflt-~~ rep 3 Viicicei (¼one u 5 2.: m<; i i ·:2 ~ LL~" f.{_ I\, J i i•: 
~ i'! i c:. ic e 1 av u 5 

. ., 
mqi l \) ,')... 10 sd 0 0 J. : 5 0ic ,::. v 't 0 ?)7 l..., .., 

Soin A rep i Ni eke 1 ccnc 0U4 mgi . 
rep 2 Ni ckei con:::. l. 033 ma / i 
rep 3 j,[ 1 ck e 1 cone l 0 'i (j mg/ . 

Sein ii. 

Ni :::.ice i a II l 026 tr.q / l sd Q 0 i 9 .2 •:'li e . ., l e: 

• 



Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

12:27:20 Jan 30 1995

Sample ID:
Sample Description:
Sample Type:
•Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File: 
Calibration:

Oppb

Standard
034
Not Subtracted 
1 
5
12:27:10 Jan 30 1995
Average
Average

[Untitled]
External Standard

208
209

Pb 208 
3i 209

j>
<Y

Sample
Intensity

1213
40459

Net Ratio/ 
Intensity

0.0300 
40459

Std.
Dev.

311.0106
1658.4559

Std.
Dev.

7.687E-03
1658.4559

Blank
Intensity

0
0

Cone.

Std.
Dev.

0.0000
0.0000

std.
Dev. % RSD

ug/1
ions/sec

Pb 208 
8i 209

7

< V

Entered
Cone.

0.0000

QUANTITATIVE ANA LYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Sampl e Description : 
Sample Type: 
-'3equence Number: 
Blank: 
Dilu tion Factor: 
Num ber of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Cal ibration File: 
Cali brat ion : 

208 
209 

Pb 208 
a; 209 

?b 208 
Bi 209 

? 
<Y 

? 
< y 

Sample 
Intensity 

1213 
40459 

Net Ratio/ 
Intensity 

0.0300 
40459 

Entered 
Cone. 

0 . 0000 

M3639 
Cordova Soils - HN03/HC104 
Pb 

Oppb 

Standard 
034 
Not Subtracted 
1 
5 
12:27:10 Jan 30 1995 
Average 
Average 

[Unt it 1 ed] 
External Standard 

Std. Blank 
Dev. Intensity 

311.0106 0 
1658.4559 0 

Std. 
Dev. Cone. 

7.687E-03 
1658.4559 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

12:27: 20 Jan 30 1995 

% RSD 

ug/1 
ions/sec 



12:28:58 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description;
Sample Type:
Sequence Number;
Blank:
Dilution Factor:
Number of Repeats:
T ime;
Signal Profile Processing: 
Spectral Peak Processing:

20ppb

Standard
035
Not Subtracted 
1 
5
12:28:48 Jan 30 1995
Average
Average

Calibration File: 
Calibration:

[Untitled] 
External Standard

Sample
Intensity

Std.
Dev.

Blank
Intensity

Std.
Dev.

208
209

6899 462.0883
43955 1965.6520

0
0

0.0000
0.0000

Net Ratio/ 
Intensity

Std.
Dev.

Pb 208 
Bi 209 < y

0.1570
43955

0.0105
1965.6520

Cone.

20.0000

Std.
Dev.

1.6559 ug/1
ions/sec

% RSD 

8.2794

Entered
Cone.

Pb 208 
Bi 209

p
<y

20.0000

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter· Fil e: 

Sample ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Blank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Caiibration: 

208 
209 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 
< y 

? 
< y 

Sample 
Intensity 

6899 
43955 

Net Ratio/ 
Intensity 

0.1570 
43955 

Entered 
Cone. 

20.0000 

M3639 
Cordova Soils - HN03/HC104 
Pb 

20ppb 

Standard 
035 
Not Subtracted 
1 
5 
12:28:48 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

462.0883 0 
1965.6520 0 

Std. 
Dev. Cone. 

0.0105 20.0000 
1965.6520 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

1.6559 

12:28:58 Jan 30 1995 

% RSD 

ug/1 8.2794 
ions/sec 



12:31:25 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
T ime:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibration:

50ppb

Standard
036
Not Subtracted 
1 
5
12:31:15 Jan 30 1995
Average
Average

[Untitled]
External Standard

Sample
Intensity

Std.
Dev.

Blank
Intensity

208
209

15805 1305.9343
42495 1598.8384

Pb 208 
3i 209

•>
<y

Net Ratio/ 
Intensity

0.3719 
42495

Std.
Dev.

0.0307
1598.8384

0
0

Cone.

50.3757

Std.
Dev.

0.0000
0.0000

std.
Dev.

4.4768 ug/1
ions/sec

% RSD

8.8869

Pb 208 
Bi 209

Entered
Cone.

50.0000

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Blank: 
Di lution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

208 
209 

Pb 208 
3i 209 

Pb 208 
13 i 209 

? 
<Y 

,;, 

< y 

Sample 
Intensity 

15805 
42495 

Net Ratio/ 
Intensity 

0.3719 
42495 

Entered 
Cone. 

50.0000 

M3639 
Cordova Soils - HN03/HC104 
Pb 

50ppb 

Standard 
036 
Not Subtracted 
1 
5 
12:31:15 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std . Blank 
De v. Intensity 

1305.9343 0 
1598.8384 0 

Std. 
Dev . Cone. 

0 . 0307 50.3757 
1598.8384 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

4.4768 

12:31:25 Jan 30 1995 

% RSD 

ug/1 8.8869 
ions/sec 



12:34:41 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

lOOppb

Standard
037
Not Subtracted 
1 
5
12:34:31 Jan 30 1995
Average
Average

Calibration File: 
Calibration:

[Untitled] 
External Standard

Sample
Intensity

Std.
Dev.

Blank
Intensity

Std.
Dev.

208
209

32676
42496

1996.6252
2031.7639

0
0

0.0000
0.0000

Net Ratio/ 
Intensity

Std.
Dev,

Pb 208 
Bi 209

7 0.7689 0.0470
42496 2031.7639

Cone.

101.2684

Std.
Dev.

6.3189 ug/1
ions/sec

% RSD 

6.2398

Entered
Cone.

Pb 208 
Bi 209

? 100.0000 
< Y

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Dat a Set : 
Data Set Description: 
Parameter File : 

Sample ID: 
Sample Description: 
Sample Type: 
Seq uence Number: 
Blank : 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Ca ibration Fil e: 
Calibration: 

208 
209 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 
< Y 

? 

( y 

Sample 
Intensity 

32676 
42496 

Net Ratio/ 
Intensity 

0.7689 
42496 

Entered 
Cone. 

100 . 0000 

M3639 
Cordova Soils - HNO3/HC1O4 
Pb 

100ppb 

Standard 
037 
Not Subtracted 
1 
5 
12:34:31 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

1996.6252 
2031.7639 

Std. 
Dev. Cone. 

0 
0 

0.0470 101.2684 
2031.7639 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

6.3189 

12:34:4 1 Jan 30 1995 

% RSD 

ug/1 6.2398 
ions/sec 



12:36:14 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File: 
Calibration:

Sample
Intensity

200ppb

Standard
038
Not Subtracted 
1 
5
12:36:04 Jan 30 1995
Average
Average

[Untitled]
External Standard

Std.
Dev.

Blank
Intensity

208
209

70787 6186.3457
45902 2767.6453

Net Ratio/ 
Intensity

Std.
Dev.

Pb 208 
8i 209

Pb 208 
8i 209

? 1.5421 0.1348
<K 45902 2767.6453

Entered
Cone.

7 200.0000
< Y

0
0

Cone.

200.9119

Std.
Dev.

0.0000
0.0000

std.
Dev.

17.6671 ug/1
ions/sec

% RSD 

8.7934

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter Fil e: 

Sample ID: 
Sample Descript ion: 
Sampl e Type: 
Sequence Number: 
Blank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Cal ib ration: 

208 
209 

Pb 208 
Bi 209 

Pb 208 
8i 209 

• 

? 
< y 

? 
< y 

Sample 
Intensity 

70787 
45902 

Net Ratio/ 
Intensity 

1 . 5421 
45902 

Entered 
Cone. 

200 .0000 

M3 639 
Cordova Soils - HN03/HC104 
Pb 

200ppb 

Standard 
038 
Not Subtracted 
1 
5 
12:36:04 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standa rd 

Std. Blank 
Dev. Intensity 

6186.3457 0 
2767.6453 0 

Std. 
Dev. Cone. 

0.1 348 200.9119 
2767.6453 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

17.6671 

12:36:14 Jan 30 1995 

% RSD 

ug/ l 8.7934 
ions/sec 



12:37:24 Jan 30 1995

QUANTITATIVE ANALYSIS: CALIBRATION REPORT

Data Set:
Data Set Description: 
Calibration File: 
Calibration:

M3639
Cordova Soils - HN03/HC104 
[Untitled]
External Standard

Analyte

Pb 208 
Bi 209 <Y

Slope

0.007628

Intercept

0.009473

Root Mean Correlation
Square Coefficient Units

0.016996 0.999708 ug/1 L 
------- - ions/sec

12:37 : 2~ Jan 30 1995 

QUANTITATIVE ANALYSIS : CALIBRATION REPORT 

Data Set: 
Data Set Description: 
Calib ration File: 
Cal ibration: 

Analyt e 

Pb 208 
Bi 209 

? 
<Y 

Slope 

0.007628 

M36 39 
Cordova So ils - HNO3/HC1O4 
[Untitled ] 
External Standard 

Root Mean Correlation 
Intercept 

0.009473 

Square Coefficient Units 

0.016996 0.999708 ug/1 L 
--- ion s/sec 



12:33:38 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibration:

Sample 
Inter/sity

QCS 2782 50ppb
50ul QCS 2782, 1ml HN03, 0.4ml HC104, 8.6ml DI
Sample
039
Not Subtracted 
1 
5
12:38:28 Jan 30 1995
Average
Average

[Untitled]
External Standard

203
209

Blank
Intensity

8.3829
7.2938

0
0

Std.
Dev.

0.0000
0.0000

Pb 208 
Bi 209

9

</

Net Ra 
Intensity

0.8492 
27

0.3128
7.2938

Cone.

41.0036 ug/1
ions/sec

% RSD 

37.2499

12:33:38 Jan 30 1995 

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set : 
Data Set Descr ipti on : 
Parameter Fi le: 

Sarnp 1 e ID: 
Sampl e Desc ription: 
Sample Type: 
Sequence Number: 
Bl an k: 
Oil ut ion Facto r : 
Number of Repeats: 
Ti me: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

208 
209 

Pb 208 
Bi 209 

• 

? 
< y 

.,..--
Samp.Je 

Inte sity 

23 
27 

0.8492 
27 

M3639 
Cordova Soils - HN03/HC104 
Pb 

QCS 2782 50ppb 
soul QCS 27 82 , 1ml HN03, 0.4ml HCl04, 8.6ml DI 
Samp l e 
039 
Not Subtracted 
1 
5 
12:38:28 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

8.3829 0 
7. 2938 0 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

C~v. 
0.3128 110. 3 41.0036 
7.2938 

p 
% RSD 

ug/l 37.2499 
ions/sec 



12:40:46 Jan 30 1995

Data Set:
Data Set Description; 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number;
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibration:

Sample
Intensity

18700
44293

again

Sample
040
Not Subtracted 
1 
5
12:40:36 Jan 30 1995
Average
Average

[Untitled]
External Standard

208
209

Pb 208 
Bi 209 <Y

Net Ratio/ 
Intensity

0.4222 
44293

Std.
Dev.

1892.2480
1666.5364

Std.
Dev.

0.0427
1666.5364

Blank
Intensity

0
0

Cone.

54.1011

Std.
Dev.

0.0000
0.0000

std.
Dev.

5.6002 ug/1
ions/sec

% RSD 

10.3514

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Blank : 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibrat ion Fil e: 
,.,a ibration : 

• 
208 
209 

Pb 208 
Bi 209 

? 
< Y 

Sample 
Intensity 

18700 
44293 

Net Ratio/ 
Intensity 

0.4222 
44293 

M3639 
Cordova Soi ls - HN03/HC104 
Pb 

again 

Sample 
040 
Not Subtracted 
1 
5 
12:40:36 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

1892.2480 0 
1666.5364 0 

Std. 
Dev. Cone. 

0.0427 54.1011 
1666.5364 

Std. 
Dev . 

0.0000 
0.0000 

Std. 
Dev. 

5.6002 

12:40:~6 Ja n 30 1995 

% RSD CJ 
10 . 3514 l~ ug/l 

ions/sec 



12:42:43 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
T ime:
Signal Profile Processing: 
Spectral Peak Processing:

M3639-1

Sample
041
Not Subtracted 
1 
5
12:42:33 Jan 30 1995
Average
Average

Calibration File: 
Calibration:

[Untitled] 
External Standard

Sample
Intensity

Std.
Dev.

Blank
Intensity

Std.
Dev.

i208
209

36098
24912

1639.9139
739.5450

0
0

0.0000
0.0000

Net Ratio/ 
Intensity

Std.
Dev.

Pb 208 
Bi 209

2
<K

1.4490
24912

0.0658
739.5450

Cone.

188.7063

Std.
Dev.

8.6292 ug/1
ions/sec

% RSD 

4.5728

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Sample Description: 
Samp e Type: 
Sequence Number: 
Blank : 
Dilution Factor: 
Number of Repeats: 
Time : 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

208 
209 

Pb 208 
Bi 209 

• 

? 
<Y 

Sample 
Intensity 

36098 
24912 

Net Ratio/ 
Intensity 

1. 4490 
24912 

M3639 
Cordova Soils - HN03/HC104 
Pb 

M3639-1 

Sample 
041 
Not Subtracted 
1 
5 
12:42 : 33 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

1639.9139 0 
739.5450 0 

Std. 
Dev. Cone. 

0.0658 188.7063 
739.5450 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

8 .6292 

12:42:43 Jan 30 1995 

% RSO 

ug/1 4.5728 
ions/sec 



12:46:43 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

200ppb

Sample
042
Not Subtracted 
1 
5
12:46:33 Jan 30 1995
Average
Average

Calibration File: 
Calibration:

[Untitled] 
External Standard

Sample
Intensity

Std.
Dev.

Blank
Intensity

Std.
Dev.

208
209

59575
38679

3371.5017
1919.0687

0
0

0.0000
0.0000

Net Ratio/ 
Intensity

Std.
Dev.

Pb 208 
Bi 209

? 1.5403 0.0872
<Y 38679 1919.0687

Cone.

200.6679

Std.
Dev.

11.4265 ug/1
ions/sec

% RSD 

5.6942

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sampl e ID: 
Sampl e Description: 
Sample Type: 
Sequence Number: 
Blank : 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Cali bration File: 
Calibration: 

• 
208 
209 

Pb 208 
Bi 209 

• 

? 

<Y 

Sample 
Intensity 

59575 
38679 

Net Rati.o/ 
Intensity 

1. 5403 
38679 

M363 9 
Cordova Soils - HN03/HCl04 
Pb 

200ppb 

Sample 
042 
Not Subtracted 
1 
5 
12:46:33 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev . Intensity 

3371. so 17 0 
1919.0687 0 

Std. 
Dev. Cone. 

0.0872 200.6679 
1919.0687 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

11.4265 

12:46: 43 Jan 30 199~ 

% RSD 

ug/1 5.6942 
ions/sec 



12:50:21 Jan 30 1995

Data Set:
Data Set Description; 
Parameter File;

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:.
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing; 
Spectral Peak Processing:

Calibration File: 
Calibration:

M3639-2

Sample
043
Not Subtracted 
1 
5
12:50:11 Jan 30 1995
Average
Average

[Untitled]
External Standard

208
209

Pb 208 
Bi 209

9

< Y

Sample
Intensity

27454
23380

Net Ratio/ 
Intensity

1.1743 
23380

Std.
Dev.

1075.4441
512.8278

Std.
Dev.

0.0460
512.8278

Blank
Intensity

0
0

Cone.

152.6946

Std.
Dev.

0.0000
0.0000

std.
Dev.

6.0300 ug/1
ions/sec

% RSD 

3.9490

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter Fil e: 

Sample ID: 
Sample Description: 
Sample Type: 
Sequence Number: . 
81 an k: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

208 
209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

27454 
23380 

Net Ratio/ 
Intensity 

1. 17 43 
23380 

M3 63 9 
Cordova Soils - HN03/HC104 
Pb 

M3639-2 

Sample 
043 
Not Subtracted 
1 
5 
12:50:11 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev . Intensity 

1075. 4441 0 
51 2.8278 0 

Std. 
Dev. Cone. 

0.0460 152.6946 
512.8278 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

6.0300 

12:50 : 21 Jan 30 1995 

% RSD 

ug/1 3.9490 
ions/sec 



12:51:48 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number;
Blank:
Dilution Factor:
Number of Repeats:
Time;
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File: 
Calibration:

M3639-3

Sample
044
Not Subtracted 
1 
5
12:51:38 Jan 30
Average
Average

1995

[Untitled] 
External Standard

208
209

Pb 208 
Bi 209 < Y

Sample
Intensity

37999
22551

Net Ratio/ 
Intensity

1.6850 
22551

Std.
Dev.

1439.6887
351.7090

Std.
Dev.

0.0638
351.7090

Blank
Intensity

0
0

Cone.

219.6432

Std.
Dev.

0.0000
0.0000

std.
Dev.

8.3688 ug/1
ions/sec

% RSD 

3.8102

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Sample Descript ion: 
Sample Type: 
Sequence Number: 
Blank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profil e Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

208 
209 

Pb 208 
Bi 209 

? 
< Y 

Sample 
Intensity 

37999 
22551 

Net Ratio/ 
Intensity 

1.6850 
22551 

M3639 
Cordova Soils - HNO3/HC1O4 
Pb 

M3639-3 

Sample 
044 
Not Subtracted 
1 
5 
12:51:38 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

1439.6887 0 
351.7090 0 

Std. 
Dev. Cone. 

0.0638 219.6432 
351.7090 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

8.3688 

12:51:48 Jan 30 19Cl5 

% RSD 

ug/l 3.8102 
ions/sec 



12:53:15 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File: 
Calibration:

Sample
Intensity

44980
23017

M3639-4

Sample
045
Not Subtracted 
1 
5
12:53:05 Jan 30 1995
Average
Average

[Untitled]
External Standard

203
209

Pb 208 
3i 209

7
<Y

Net Ratio/ 
Intensity

1.9542 
23017

Std.
Dev.

1293.8639
382.3502

Std.
Dev.

0.0562
382.3502

Blank
Intensity

0
0

Cone.

254.9324

Std.
Dev.

0.0000
0.0000

std.
Dev.

7.3689 ug/1
ions/sec

% RSD 

2.8905

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Descripti on: 
Parameter File: 

Samp 1 e ID: 
Sample Description: 
Samp le Type: 
Sequence Number: 
81 ank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Cali bration File: 
Ca li bration: 

208 
209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

44980 
23017 

Net Ratio/ 
Intensity 

1.9542 
23017 

M3639 
Cordova Soils - HN03/HC104 
Pb 

M3639-4 

Sample 
045 
Not Subtracted 
1 
5 
12:53:05 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

1293.8639 0 
382.3502 0 

Std. 
Dev. Cone. 

0.0562 254.9324 
382.3502 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

7.3689 

12:53:15 Jan 30 1995 

% RSD 

ug/1 2.8905 
ions/sec 



12:54:43 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

M3639-5

Sample
046
Not Subtracted 
1 
5
12:54:34 Jan 30 1995
Average
Average

Calibration File: 
Calibration:

[Untitled] 
External Standard

208
209

Pb 208 
3i 209 < y

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

40330 637.4619 0 0.0000
27039 751.6025 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

1.4915
27039

0.0236
751.6025

194.2829 3.0905

% RSD 

1.5907
ions/sec

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Sample Description: 
Samp e Type: 
Sequence Number: 
Blank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Cal ' bration: 

208 
209 

Pb 208 
8 i 209 

? 
< Y 

Sample 
Intensity 

40330 
27039 

Net Ratio/ 
Intensity 

1 . 4915 
27039 

M3639 
Cordova Soils - HN03 / HC104 
Pb 

M3639-5 

Sample 
046 
Not Subtracted 
1 
5 
12:54 : 34 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

637.4619 0 
751.6025 0 

Std. 
Dev. Cone. 

0.0236 194.2829 
751.6025 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

3.0905 

12 : 5a: 43 Jan 30 199 5 

% RSD 

ug/1 1.5907 
ions/ sec 



12:56:11 Jan .30 1 995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description;
Sample Type;
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
T ime;
Signal Profile Processing; 
Spectral Peak Processing:

Calibration File; 
Calibration:

Sample
Intensity

50278
25080

M3639-6

Sample
047
Not Subtracted 
1 
5
12:56:02 Jan 30 1995
Average
Average

[Untitled]
External Standard

208
209

Pb 208 
Bi 209 <Y

Net Ratio/ 
Intensity

2.0047 
25080

Std.
Dev.

1161.5652
279.2083

Std.
Dev.

0.0463
279.2083

Blank
Intensity

0
0

Cone.

261.5542

Std.
Dev.

0.0000
0.0000

Std.
Dev.

6.0714 ug/1
ions/sec

% RSD 

2.3213

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Blank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Ca i ibration: 

• 
208 
209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

50278 
25080 

Net Ratio/ 
Intensity 

2.0047 
25080 

M3 639 
Cordova Soils - HN03/HC104 
Pb 

M3639-6 

Sample 
047 
Not Subtracted 
1 
5 
12:56:02 Jan 30 1995 
Average 
Ave r age 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

1161.5652 
279.2083 

Std . 
Dev. Cone. 

0 
0 

0.0463 261.5542 
279.2083 

Std. 
Dev . 

0.0000 
0.0000 

Std. 
Dev. 

6.0714 

12 :56:11 Jan 30 1995 

% RSD 

ug/1 2.3213 
ions/sec 



12:57:38 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
T ime:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File; 
Calibration:

Sample
Intensity

20ppb

Sample
048
Not Subtracted 
1 
5
12:57:29 Jan 30 1995
Average
Average

[Untitled]
External Standard

Std.
Dev.

Blank
Intensity

208
209

534.1224 
0^50567 J)492.9430

Pb 208 
Bi 209

p
</

Net Ratio/ 
Intensity

0.3968 
50567

Std.
Dev.

0.0303
1492.9430

0
0

Cone.

50.7802

Std.
Dev.

0.0000
0.0000

Std.
Dev.

3.9771 ug/1
ions/sec

% RSD 

7.8319

• QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sampl e ID: 
Sample Descripti on: 
Sample Type: 
Sequence Number: 
Blank : 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Cali bration File: 
Calibration: 

Sample 
Intensity 

M3639 
Cordova Soils - HN03/HC104 
Pb 

20ppb 

Sample 
048 
Not Subt racted 
1 
5 
12:57:29 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev . Intensity 

Std. 
Dev. 

• 
208 
209 

~ 34 .1 224 
92.9430 

0 0 .0000 
0 0.0000 

Pb 208 
Si 209 

? 
<Y 

Net Ratio/ 
Intensity 

0.3968 
5056 7 

Std. Std. 
Dev. Cone. Dev. 

0.0303 50.7802 3. 9771 
1492.9430 

1~ :57: 38 Jan 30 1995 

% RSD 

ug/1 7.8319 
ions/ sec 



12:59:04 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type;
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibration:

M3639-7

Sample
049
Not Subtracted 
1 
5
12:58:55 Jan 30 1995
Average
Average

[Untitled]
External Standard

208
209

Pb 208 
Bi 209

9
<Y

Sample
Intensity

64351
21123

Net Ratio/ 
Intensity

3.0466 
21123

Std.
Dev.

1031.9110
281.3651

Std.
Dev.

0.0489
281.3651

Blank
Intensity

0
0

Cone. 

398.1277

Std.
Dev.

0.0000
0.0000

std.
Dev.

6.4041 ug/1
ions/sec

% RSD 

1.6086

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Sample Description: 
Sampl e Type : 
Sequence Number: 
Blank : 
Dilution Factor: 
Number of Repeats: 
Ti me: 
Signal Profile Processing: 
Spectral Peak Process ing : 

Calibration File: 
Calibration: 

• 

208 
209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

64351 
21123 

Net Ratio/ 
Intensity 

3.0466 
21123 

M3639 
Cordova Soils - HN03 / HC104 
Pb 

M3639-7 

Sample 
049 
Not Subtracted 
1 
5 
12:58:55 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

1031.9110 0 
281.3651 0 

Std. 
Dev. Cone. 

0.0489 398.1277 
281.3651 

Std. 
Dev . 

0.0000 
0.0000 

Std. 
Dev. 

6.4041 

12 :59:04 Jan 30 1995 

% RSD 

ug/1 1.6086 
ions/sec 



13:00:30 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibration;

M3639-8

Sample
050
Not Subtracted 
1 
5
13:00:20 Jan 30 1995
Average
Average

[Untitled]
External Standard

208
209

Pb 208 
Bi 209 < K

Sample
Intensity

48992
22032

Net Ratio/ 
Intensity

2.2236 
22032

Std.
Dev.

1261.2306
348.5415

Std.
Dev.

0.0572
348.5415

Blank
Intensity

0
0

Cone.

290.2532

Std.
Dev.

0.0000
0.0000

std.
Dev.

7.5042 ug/1
ions/sec

% RSD 

2.5854

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter Fi l e: 

Sample ID: 
Sampl e Descripti on: 
Sampl e Type: 
Sequence Number: 
Slank : 
Dil ution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Process i ng: 

Calibration File: 
Cali bration: 

208 
209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

48992 
22032 

Net Ratio/ 
Intensity 

2.2236 
22032 

M3639 
Cordova Soils - HN03/HC 104 
Pb 

M3639-8 

Sample 
050 
Not Subt racted 
1 
5 
13:00:20 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standa rd 

Std. Blank 
Dev. Intensity 

1261.2306 0 
348.5415 0 

Std. 
Dev. Cone. 

0.0572 290.2532 
348.5415 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

7.5042 

13:00:30 Jan 30 1995 

% RSD 

ug/l 2.5854 
ions/sec 



13:01:57 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Slank:
Dilution Factor;
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

M3639-9

Sample
051
Not Subtracted 
1 
5
13:01:47 Jan 30 1995
Average
Average -5

Calibration File: 
Calibration:

[Untitled] 
External Standard

Sample
Intensity

Std.
Dev.

Blank
Intensity

Std.
Dev.

208
209

37025
24022

1035.6080
468.7009

0
0

0.0000
0.0000 4

Net Ratio/ 
Intensity

Std.
Dev.

Pb 208 
Bi 209

2 1.5413
24022

0.0431
468.7009

Cone.

200.3021

Std.
Dev.

5.6513 ug/1
ions/se.

% RSD 

2.8144

• QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Blank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration Fi l e: 
Cali bration: 

208 
209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

37025 
24022 

Net Ratio/ 
Intensity 

1 . 5413 
24022 

M3 639 
Cordova Soils - HN03/HC104 
Pb 

M3639-9 

Sample 
051 
Not Subtracted 
1 
5 
13:01:47 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

1035.6080 0 
468.7009 0 

Std. 
Dev . Cone. 

0.0431 200.8021 
468.7009 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

5.6513 

13:01:57 Jan 30 1995 

% RSO 

ug/1 2.8144 
ions/SSv 



13:03:23 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set:
Data Set Description: 
Parameter' File:

M'^539
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
T ime:
Signal Profile Processing: 
Spectral Peak Processing:

M3639-10

Sample
052
Not Subtracted 
1 
5
13:03:13 Jan 30 1995
Average
Average

Calibration File: 
Calibration:

[Untitled]

208
209

External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

51639 897.6066 0 0.0000
24705 234.7563 0 0.0000

Net Ratio/ Std. Std.
Intensity Dev. Cone. Dev.

Pb 203 
Bi 209 < y

2.0902
24705

0.0363
234.7563

272.7641 4.7628 ug/1
ions/sec

% RSD 

1.7461

QUANTITATIVE A~ALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Descr i pt i on: 
Parameter rile: 

Sampll':: ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Blank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

208 
209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

51639 
24705 

Net Ratio/ 
Intensity 

2.0902 
24705 

W S39 
Cordova Soils - HN03/HCl04 
Pb 

M3639-10 

Sample 
05 2 
Not Subtracted 
1 
5 
13:03:13 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

897.6066 0 
234.7563 0 

Std. 
Dev. Cone. 

0.0363 272.7641 
234.7563 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

4.7628 

13: 03: 23 Jan 30 1995 

% RSD 

ug/1 1 . 7 461 
ions/sec 



13:04:49 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number;
Blank;
Dilution Factor:
Number of Repeats;
Time;
Signal Profile Processing; 
Spectral Peak Processing;

Calibration File;
Ca"! •’bration;

Sample
Intensity

65929
19357

M3639-11

Sample
053
Not Subtracted 
1 
5
13:04:39 Jan 30 1995
Average
Average

[Untitled]
External Standard

203
209

Pb 208 
51 209

7
<Y

Net Ratio/ 
Intensity

3.4059 
19357

Std.
Dev.

1510.5208
382.6072

Std.
Dev.

0.0780
382.6072

Blank
Intensity

0
0

Cone.

445.2282

Std.
Dev.

0.0000
0.0000

std.
Dev.

10.2293 ug/1
ions/sec

% RSD

2.2975

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Descript ion: 
Parameter Fil e: 

Sample ID: 
Sample Description: 
Sample Type: 
Sec; i.; ence Number: 
81:rnk : 
Dilution Factor: 
Number of Repeats: 
Time: 
S~gnal Profile Processing: 
S~ectral Peak Processing: 

~a:ibration File: 
C'3 1 i :ir3t ion : 

? :::)'-, 208 
Si 209 < Y 

Sample 
Intensity 

65929 
19357 

Net Ratio/ 
Intensity 

,3. 4059 
19357 

M3 639 
Cordova Soils - HN03/HC104 
Pb 

M3639-11 

Sample 
053 
Not Subtracted 
1 
5 
13:04:39 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

1510 . . 5208 
382. 13072 

Std. 
Dev. Cone. 

0 
0 

0 . 0780 445. 2282 
382.6072 

Std. 
Dev . 

0.0000 
0.0000 

Std. 
Dev. 

10. 2293 

3:04:d9 Jan 10 1905 

\ 

% RSD l ug/1 2.2975 
ions/sec 



13:06:15 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor;
Number of Repeats:
Time:
Signal Profile Processing; 
Spectral Peak Processing:

Calibration File:
Calibration;

M3639-12

Sample
054
Not Subtracted 
1 
5
13:06:06 Jan 30 1995
Average
Average

[Untitled]
External Standard

208
209

Pb 208 
Bi 209 <K

Sample
Intensity

43692
22601

Net Ratio/ 
Intensity

1.9332 
22601

Std.
Dev.

1328.0475
406.7354

Std.
Dev.

0.0588
406.7354

Blank
Intensity

0
0

Cone.

252.1770

Std.
Dev.

0.0000
0.0000

std.
Dev.

7.7029 ug/1
ions/sec

X RSD 

3.0546

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Pa r ameter File: 

Sample ID: 
Sample Descr iption: 
Samp1e Type: 
Sequence Number: 
Blank : 
Dilution Factor: 
Number of Repeats: 
Time: 
Si gnal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

• 
208 
209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

43692 
22601 

Net Ratio/ 
Intensity 

1.9332 
22601 

M363 9 
Cordova Soi l s - HN03 /HC104 
Pb 

M3639-12 

Sample 
054 
Not Subtracted 
1 
5 
13 :06:06 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev . Intensity 

1328.0475 0 
406. 7354 0 

Std. 
Dev. Cone. 

0.0588 252.1770 
406.7354 

Std. 
Dev. 

0 .0000 
0.0000 

Std. 
Dev. 

7.7029 

13:06: 15 Jan 30 1995 

% RSD 

ug/1 3.0546 
ions/sec 



13:07:42 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description;
Sample Type;
Sequence Number;
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing; 
Spectral Peak Processing;

M3639-13

Sample
055
Not Subtracted 
1 
5
13:07:33 Jan 30 1995
Average
Average

Calibration File: 
Calibration;

[Untitled] 
External Standard

Sample
Intensity

Std.
Dev.

Blank
Intensity

Std.
Dev.

208
209

32046
24656

1096.7683
409.2634

0
0

0.0000
0.0000

Net Ratio/ 
Intensity

Std.
Dev.

Pb 208 
Bi 209

1.2997
24656

0.0445
409.2634

Cone.

169.1374

Std.
Dev.

5.8312 ug/1
ions/sec

% RSD 

3.4476

QUANTITATIVE ANA LYSIS: SUMMARY REPORT 

Data Set: 
Data Set Descr iption: 
Parameter Fi l e: 

$amp 1e ID: 
Sample Description: 
Sample Type: 
Sequence Numbe r : 
Bl ank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Si gnal Profile Processing: 
Spectral Peak Processing: 

Calib rat i on File: 
Cali bration: 

• 
208 
209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

32046 
246 56 

Net Ratio/ 
Intensity 

1.2997 
24656 

M3639 
Cordova Soils - HN03 /HC 104 
Pb 

M3639-13 

Sample 
055 
Not Subtracted 
1 
5 
13:07 : 33 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Bl ank 
Dev . Intensity 

1096.7683 0 
409.2634 0 

Std. 
Dev. Cone. 

0 .0445 169 . 1374 
409.2634 

Std. 
Dev. 

0.0000 
0 .0000 

Std. 
Dev. 

5 . 8312 

13:07 :4 2 Jan 30 1995 

% RSD 

ug/1 3.447 6 
ions/sec 



13:09:09 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Slank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:

M3639-14

Sample
056
Not Subtracted 
1 
5
13:09:00 Jan 30
Average
Average

[Untitled]

1995

Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

^208 34482 982.6068 0 0.0000
^209 22778 404.4731 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 7 1.5138 0.0431 197.2032 5.6550
Bi 209 <K 22778 404.4731 ions/sec

% RSD

2.8676

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Pa rameter File: 

Sample ID: 
Sample Description: 
Sample Type : 
Sequence Number: 
Blank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calib ration File: 
Cali bration: 

208 
209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

34482 
22778 

Net Ratio/ 
Intensity 

1.5138 
22778 

M3639 
Cordova Soils - HN03 / HCl04 
Pb 

M3639-14 

Sample 
056 
Not Subtracted 
1 
5 
13:09:00 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std . Blank 
Dev . Intensity 

982.6068 
404.4731 

Std. 
Dev . Cone. 

0 
0 

0.0431 197. 2032 
404.4731 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

5.6550 

13:09:09 Jan 30 1995 

% RSD 

ug/1 2.8676 
ions/sec 



13:10:36 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File: 
Calibration:

lOOppb

Sample
057
Not Subtracted 
1 
5
13:10:27 Jan 30 1995
Average
Average

[Untitled]
External Standard

208
209

Pb 208 
Bi 209 <Y

Sample
Intensity

37930
48866

Net Ratio/ 
Intensity

0.7762 
48866

Std.
Dev.

2006.7170
1775.4849

Std.
Dev.

0.0411
1775.4849

Blank
Intensity

0
0

Cone.

100.5091

Std.
Dev.

0.0000
0.0000

std.
Dev.

5.3833 ug/1
ions/sec

% RSD

5.3560

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Sample Description: 
Sam;::,le Type: 
Sequence Number: 
Blank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Ca ibration : 

208 
209 

Pb 208 
Bi 209 

• 

? 
<Y 

Sample 
Intensity 

37930 
48866 

Net Ratio/ 
Intensity 

0. 7762 
48866 

M3639 
Cordova Soils - HN03/HC104 
Pb 

100ppb 

Sample 
057 
Not Subtracted 
1 
5 
13:10:27 Jan 30 1995 
Average 
Average 

(Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

2006. 7170 0 
1775. 4849 0 

Std. 
Dev. Cone. 

0.0411 100.5091 
1775.4849 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

5.3833 

13:10:36 Jan 30 1995 

% RSD 

ug/l 5.3560 
ions/sec 



13:12:02 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORl 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
T ime:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File: 
Calibration:

M3639-15

Sample
058
Not Subtracted 
1 
5
13:11:53 Jan 30 1995
Average
Average

[Untitled]
External Standard

208
209

Pb 208 
Bi 209

■?

</

Sample
Intensity

28602
24277

Net Ratio/ 
Intensity

1.1782 
24277

Std.
Dev.

1313.5861
662.9728

Std.
Dev.

0.0541
662.9728

Blank
Intensity

0
0

Cone.

153.2014

Std.
Dev.

0.0000
0.0000

std.
Dev.

7.0930 ug/1
ions/sec

% RSD 

4.6298

QUANTITATIVE ANALYSI S: SUMMARY REPORT 

Data Set: 
Data Set Descr i pt ion: 
Parameter File : 

Sample ID: 
Sample Descript i on: 
Sample Type: 
Sequence Number: 
Blank : 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

• 
208 
209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

28602 
24277 

Net Ratio/ 
Intensity 

1. 1782 
24277 

M3639 
Cordova Soils - HN03/HC104 

Pb 

M3639- 15 

Sample 
058 
Not Subtracted 
1 
5 
13:11:53 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev . Intensity 

1313.5861 0 

662 .9728 0 

Std. 
Dev. Cone. 

0.0541 153.2014 
662.9728 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

7.09 30 

13: 12:02 Jan 30 1995 

% RSD 

ug/1 4.6298 
ions/sec 



13:13:30 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

quantitative ANALYSIS: SUMMARY__RE.PggI

M36 39
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File: 
Calibration:

M3639-16

Sample
059
Not Subtracted 
1 
5
13:13:20 Jan 30 1995
Average
Average

[Untitled]
External Standard

208
209

Pb 208 
Bi 209 <Y

Sample Std. Blank
Intensity Dev. Intensity

48825 674.9219 0
23074 463.7593 0

Net Ratio/ Std.
Intensity Dev. Cone.

2.1160 0.0293 276.1397
23074 463.7593

Std.
Dev.

0.0000
0.0000

std.
Dev.

3.8344 ug/1
ions/sec

% RSD 

1.3886

QUANTITATIVE ANALYSIS : SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Samp l e Description: 
Sample Type: 
Sequence Number: 
Bl an k: 
Di lution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Cal i bration: 

208 
209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

48825 
23074 

Net Ratio/ 
Intensity 

2. 1160 
23074 

M3639 
Cordova Soils - HN03 /HC 104 

Pb 

M3639-16 

Sample 
059 
Not Subtracted 
1 
5 
13:13:20 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

674.9219 0 
463.7593 0 

Std. 
Dev. Cone. 

0.0293 276.1397 
463.7593 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

3.8344 

13: 13 :30 J an 30 1995 

% RSD 

ug/l 1. 3886 
ions/sec 



13:14:58 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATTVF ANALYSIS: SUMMARY__REPQRI 

M3639Cordova Soils ~ HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
T ime:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File: 
Calibration:

M3639-17

Sample
060
Not Subtracted 
1 
5
13:14:48 Jan 30 1995
Average
Average
[Untitled]
External Standard

208
209

Pb 208 
Bi 209 <Y

Sample
Intensity

44136
22104

Net Ratio/ 
Intensity

1.9967 
22104

Std.
Dev.

1169.5226
229.4075

Std.
Dev.

0.0529
229.4075

Blank
Intensity

0
0

Cone.

260.5027

Std.
Dev.

0.0000
0.0000

std.
Dev.

6.9358 ug/1
ions/sec

% RSD 

2.6625

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter Fil e: 

Sample IO: 
Sample Descr i ption: 
Samp e Type: 
Sequence Number: 
Sl ank: 
D · 1 ut ion Factor: 
Numbe r of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration Fi le: 
Ca i bration: 

- 208 
. 209 

Pb 208 
B1 209 

? 
<Y 

Sample 
Intensity 

44136 
22104 

Net Ratio/ 
Intensity 

1.9967 
22104 

M36 39 
Cordova Soi ls - HN03/HC104 

Pb 

M363 9-17 

Sample 
060 
Not Subtracted 
1 
5 
13:14:48 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank Std. 

Dev. Intensity Dev. 

1169.5226 0 0.0000 

229.4075 0 0.0000 

Std. 
Std. 

Dev. Cone. Dev. 

0.0529 260 . 5027 6.9358 

229.4075 

13 : 14:58 Jar. 30 1995 

% RSD 

ug/1 2.6625 

ions/sec 



13:16:26 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATTVE ANALYSIS: SUMMARY REPORJ 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File: 
Calibration:

208
209

Sample Std.
Intensity Dev.

29173 564.3590
24335 672.1467

Net Ratio/ Std.
Intensity Dev.

M3639-18

Sample
061
Not Subtracted 
1 
5
13:16:16 Jan 30 1995
Average
Average

[Untitled]
External Standard

Blank
Intensity

0
0

Pb 208 
Bi 209 <Y

1.1988
24335

0.0232
672.1467

Cone.

155.9063

Std.
Dev.

0.0000
0.0000

std.
Dev.

3.0401 ug/1
ions/sec

% RSD

1.9499

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Samp l e Descript ion : 
Sample Type: 
Sequence Number: 
Blank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

208 
209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

29173 
24335 

Net Ratio/ 
Intensity 

1 . 1988 
24335 

M3639 
Cordova Soils - HN03/HCl04 

Pb 

M3639-18 

Sample 
061 
Not Subtracted 
1 
5 
13:16:16 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

564.3590 0 

672. 1467 0 

Std. 
Dev. Cone. 

0.0232 155 .9063 
672.1467 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

3.0401 

13 :16: 26 Jan 30 995 

% RSD 

ug/1 1.9499 
ions/sec 



13:17:53 Jan 30 1995

niiANTTTATIVE ANALY^S^UMMARX-glPQBI

Data Set:
Data Set Description; 
Parameter File:

M3639Cordova Soils - HN03/HC104 

Pb

Sample ID:
Sample Description;
Sample Type;
Sequence Number;
Blank;
Dilution Factor;
Number of Repeats;
Time;Signal Profile Processing; 
Spectral Peak Processing:

M3639-19

Sample
062
Not Subtracted
1
13;17:43 Jan 30 1995
Average
Average

Calibration File; 
Calibration;

[Untitled] 
External Standard

Sample
Intensity

Std.
Dev.

Blank
Intensity

Std.
Dev.

208
209

55797
19245

753.4808
388.3055

0
0

0.0000
0.0000

Net Ratio/ 
Intensity

Std.
Dev.

Pb 208 
Bi 209 <Y

2.8993
19245

0.0392
388.3055

Cone.

378.8253

Std.
Dev.

5.1324 ug/1
ions/sec

% RSD

1.3548

13:17:53 J an 30 1995 

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Oata Set: 
Data Set Description: 

Parnmete r File: 

Sample ID: 
Samp l e Description: 

Samp e Type: 
Sequence Numbe r : 

Blank: 
Dilution Factor: 
Numbe r of Repeats: 

Time: 
Signal Profile Processing: 

Spectra l Peak Processing: 

Calibration File: 

Calibration : 

- 208 
. 209 

Pb 208 
Bi 209 

? 
< Y 

Sample 
Intensity 

55797 
19245 

Net Ratio/ 
Intensity 

2.8993 
19245 

M3639 
Cordova Soils - HN03/HCl04 

Pb 

M3639-19 

Sample 
062 
Not Subtracted 

1 
5 
13:17:43 Jan 30 1995 

Average 
Average 

[Untitled] 
External Standard 

Std. Blank Std. 

Dev. Intensity Dev. 

753.4808 
0 0.0000 

388.3055 0 0.0000 

Std. 
Std. 

Dev. Cone. Dev. 
% RSD 

0.0392 378.8253 5.1324 ug/1 1.3548 

388.3055 
ions/sec 



13:19:19 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set:
Data Set Description; 
Parameter File;

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats;
T ime:
Signal Profile Processing: 
Spectral Peak Processing:

M3639-20

Sample
063
Not Subtracted 
1 
5
13:19:09 Jan 30 1995
Average
Average

Calibration File: 
Calibration:

[Untitled]

208
209

Pb 208 
Bi 209 <v

External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

45773 725.8641 0 0.0000
20512 286.1148 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev. % RSD

2.2316 0.0354 291.2896 4.6389 ug/1 1.5925
20512 286.1148 ions/sec

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

D2ta Set: 
Da t a Set Descript i on: 
Parameter File: 

Sample ID: 
Samp l e Description: 
Sample Type: 
Sequence Number: 
B 1 an k : 
D-i lution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

208 
209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

45773 
20512 

Net Ratio/ 
Intensity 

2.2316 
20512 

M3 639 
Cordova Soils - HN03 /HCl04 
Pb 

M36 39- 20 

Sample 
063 
Not Subtracted 
1 
5 
13:19:09 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

725.8641 0 
286.1148 0 

Std. 
Dev. Cone. 

0.0354 291. 2896 
286.1148 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

4.6389 

13: 19: 19 Jan 30 1995 

% RSD 

ug/l 1.5925 
ions/sec 



13:20:45 Jan 30 1095

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibration:

M3639-21

Sample
064
Not Subtracted 
1 
5
13:20:35 Jan 30 1995
Average
Average

[Untitled]
External Standard

203
209

Pb 208 
Bi 209

p
<Y

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

38020 679.8959 0 0.0000
22411 476.3189 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

1.6965
22411

0.0303
476.3189

221.1501 3.9770

% RSD 

1.7983
ions/sec

QUANTITATIVE ANALYS IS: SUMMARY REPORT 

Data Set: 
Data Set Descript ion: 
Parameter File: 

Sample ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Blank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Caiibration: 

208 
209 

Pb 208 
8 i 209 

? 
<Y 

Sample 
Intensity 

38020 
22411 

Net Ratio/ 
Intensity 

1.6965 
22411 

M3639 
Cordova Soils - HNO3/HC1O4 
Pb 

M3639-21 

Sample 
064 
Not Subtracted 
1 
5 
13:20:35 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

679.8959 0 
476.3189 " 0 

Std. 
Dev. Cone. 

0.0303 221. 1501 
476.3189 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

3. 9770 

13 : 20: 45 Jan 30 1995 

% RSD 

ug/1 1. 7983 
ions/sec 



13:22:11 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

SOppb

Sample
065
Not Subtracted 
1 
5
13:22:01 Jan 30 1995
Average
Average

Calibration File: 
Calibration:

[Untitled] 
External Standard

Sample
Intensity

Std.
Dev.

Blank
Intensity

Std.
Dev.

208
209

18369
47594

1346.9014
1484.6375

0
0

0.0000
0.0000

Net Ratio/ 
Intensity

Std.
Dev.

Pb 208 
Bl 209 <Y

0.3859
47594

0.0283
1484.6375

Cone.

49.3515

Std.
Dev.

3.7098 ug/1
ions/sec

% RSD 

7.5171

...

■. ■'

*

QUANTITATIVE ANALYSIS : SUMMARY REPORT 

Data Set : 
Data Set Descr i ption: 
Parameter File: 

Sampl e ID: 
Sample Description: 
Sampl e Type: 
3equence Number : 
8 ank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Prof il e Processing: 
Spectral Peak Process i ng: 

Calibration File: 
Calibrat ion : 

• 
208 
209 

Pb 208 
B 1 209 

? 
<Y 

Sample 
Intensity 

18369 
47594 

Net Ratio/ 
Intensity 

0.3859 
47594 

M3639 
Cordova Soils - HNO3/HC1O4 
Pb 

50ppb 

Sampl e 
065 
Not Subtracted 
1 
5 
13:22:01 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev . Intensity 

1346.9014 0 
1484.6375 0 

Std. 
Dev. Cone. 

0.0283 49.3515 
1484.6375 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

3.7098 

13:22:11 Jan 30 1995 

% RSD 

ug/1 7.5171 
ions/sec 



13:23:37 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

M3639-22

Sample
066
Not Subtracted 
1 
5
13:23:27 Jan 30 1995
Average
Average

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

^208 37944 803.7725 0 0.0000^209 23109 580.8861 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev. % RSD

Pb 208 ? 1.6420 0.0348 214.0041 4.5595 ug/1 2.1306
Bi 209 O' 23109 580.8861 ions/sec

QUANTITATIVE ANALYS IS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter Fi le: 

Sample ID: 
Sample Description: 
Sampl e Type: 
Sequence Number: 
Blan k: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Process ing: 

Calibration File: 
Cali bration: 

208 
209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

37944 
23109 

Net Ratio/ 
Intensity 

1.6420 
23109 

M3639 
Cordova Soil s - HN03/HC104 
Pb 

M3639-22 

Sample 
066 
Not Subtracted 
1 
5 
13:23:27 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

803 . 7725 0 
580.8861 0 

Std. 
Dev. Cone. 

0.0348 214 .004 1 
580.8861 

Std. 
Dev. 

0.0000 
0 .0000 

Std. 
Dev. 

4.5595 

13:23 : 37 Jan 30 1995 

% RSD 

ug/l 2.1306 
ions/ sec 



13:25:03 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
T ime:
Signal Profile Processing: 
Spectral Peak Processing:

M3639-23

Sample
067
Not Subtracted 
1 
5
13:24:53 Jan 30 1995
Average
Average

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

^ 208 31573 927.0002 0 0.0000
W 209 27632 991.3421 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev. % RSD

Pb 208 ? 1.1426 0.0335 148.5441 4.3978 ug/1 2.9606
Bi 209 <Y 27632 991.3421 ions/sec

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Descript i on: 
Parameter File: 

Sample ID: 
Sample Description: 
Samp l e Type: 
Sequence Numbe r: 
Blank: 
Di l ution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Ca l ibration: 

208 
209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

31573 
27632 

Net Ratio/ 
Intensity 

1.1426 
27632 

M363 9 
Cordova Soils - HN03 /HC104 
Pb 

M3639-23 

Sample 
067 
Not Subtracted 
1 
5 
13:24:53 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

927.0002 0 
991.3421 0 

Std. 
Dev. Cone. 

0.0335 148.5441 
991 . 3421 

Std. 
Dev. 

0.0000 
0.0000 

Std . 
Dev. 

4.3978 

13 : 25 :03 Jan 30 1995 

% RSD 

ug/1 2.9606 
ions/ sec 



13:26:29 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File: 
Calibration:

M3639-24

Sample
068
Not Subtracted 
1 
5
13:26:19 Jan 30 1995
Average
Average

[Untitled]
External Standard

208
209

Pb 208 
Bi 209

7

<Y

Sample std. Blank Std.
Intensity Dev. Intensity Dev.

35536 641.1369 0 0.0000
26077 469.5063 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

1.3627
26077

0.0246
469.5063

177.3967 3.2230
ions/sec

% RSD 

1.8168

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Descript ion: 
Parameter File: 

Sample ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Blank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing : 

Calibration File: 
Calibration: 

208 
209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

35536 
26077 

Net Ratio/ 
Intensity 

1.3627 
26077 

M3639 
Cordova Soils - HNO3/HC1O4 
Pb 

M363 9-24 

Sample 
068 
Not Subtracted 
1 
5 
13:26:19 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

641.1369 0 
469.5063 0 

Std. 
Dev. Cone. 

0.0246 177.3967 
469.5063 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

3.2230 

13:26:~9 Jan 30 1995 

% RSD 

ug/1 1 . 8168 
ions/sec 



13:27:56 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
T ime:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibration:

M3639-25

Sample
069
Not Subtracted 
1 
5
13:27:46 Jan 30 1995
Average
Average

[Untitled]
External Standard

>

208'209

Sample
Intensity

28245
26589

Net Ratio/ 
Intensity

Std.
Dev.

1203.7197
1199.8693

Std.
Dev.

Blank
Intensity

Pb 208 
Bi 209

? 1.0622 0.0453
<Y 26589 1199.8693

0
0

Cone.

138.0071

Std.
Dev.

0.0000
0.0000

std.
Dev.

5.9345 ug/1
ions/sec

% RSD 

4.3001

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Descript i on: 
Parameter File: 

Sample ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Slan k: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Cal i bration: 

208 
209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

28245 
26589 

Net Ratio/ 
Intensity 

1.0622 
26589 

M36 39 
Cordova Soils - HN03/HC104 
Pb 

M36 .39-25 

Sample 
069 
Not Subtracted 
1 
5 
13:27:46 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

1203.7197 0 
1199.8693 0 

Std. 
Dev. Cone. 

0.0453 138.0071 
1199.8693 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

5.9345 

13 : 27:56 J an 30 1995 

% RSD 

ug/1 4.3001 
ions/sec 



13:29:23 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:

M3639-26

Sample
070
Not Subtracted 
1 
5
13:29:13 Jan 30 1995
Average
Average

[Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

1^203 27513 660.3318 0 0.00001^209 27067 673.3756 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev. % RSD

Pb 208 ? 1.0165 0.0244 132.0065 3.1980 ug/1 2.4226
Bi 209 <Y 27067 673.3756 ions/sec

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Sample Description : 
Sample Type: 
Sequence Number: 
Blank : 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profi le Processing: 
Spectral Peak Processing: 

Calibration File: 
Cal i bration: 

• 
208 
209 

Pb 208 
Bi 209 

? 
< Y 

Sample 
Intensity 

27513 
27067 

Net ·Ratio/ 
Intensity 

1.0165 
27067 

M3 639 
Cordova Soils - HN03/HCl04 
Pb 

M3639-26 

Sample 
070 
Not Subtracted 
1 
5 
13:29:13 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev . Intensity 

660.3318 
673.3756 

Std. 
Dev. Cone. 

0 
0 

0.0244 132.0065 
673.3756 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

3.1980 

13: 29: ~3 Jan 10 1995 

.., RSD ,0 

ug/l 2.4226 
ions/sec 



13:30:50 Jan 30 1995

Data Set:
Data Set Description; 
Parameter File:

Sample ID:
Sample Description; 
Sample Type:
Sequence Number; 
Blank:
Dilution Factor: 
Number of Repeats:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

M3639-27

Sample 
071
Not Subtracted 
1 
5

Time: 13:30:40 Jan 30 1995
Signal Profile Processing: Average
Spectral Peak Processing: Average

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Oev. Intensity Dev.

^203 23021 939.7686 0 0.0000^ 209 29746 535.5988 0 0.0000

Net Ratio/ Std. Std.
Intensity Dev. Cone. Dev. % RSD

Pb 208 ? 0.7739 0.0316 100.2123 4.1415 ug/1 4.1327
Bi 209 <Y 29746 535.5988 ions/sec

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Dat a Set: 
Data Set Descr i pti on: 
Pa r amete r File: 

Sample ID: 
Sample Description: 
Samp e Type: 
Sequence Number: 
Blan k: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

208 
209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

23021 
29746 

Net Ratio/ 
Intensity 

0. 7739 
29746 

M3639 
Cordova Soi ls - HN03 /HCl04 
Pb 

M3639-27 

Sample 
071 
Not Subtracted 
1 
5 
13:30:40 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

939.7686 0 
535.5988 0 

Std. 
Dev. Cone. 

0.0 316 100. 2123 
535.5988 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

4. 1415 

13:30: 50 Jan 30 1995 

% RSD 

ug/ 1 4 . 13 27 
ions/ sec 



13:32:17 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number;
Blank:
Dilution Factor:
Number of Repeats:
T ime:
Signal Profile Processing; 
Spectral Peak Processing:

Calibration File:

M3639-28

Sample
072
Not Subtracted 
1 
5
13:32:07 Jan 30 1995
Average
Average

[Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

^ 208 28553 525.3795 0 0.0000^ 209 29301 760.1444 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 7 0.9745 0.0179 126.4995 2.3505
Bi 209 O' 29301 760.1444

% RSD 

1.8581
ions/sec

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Blank: 
Di lution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration : 

208 
209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

28553 
29301 

Net Ratio/ 
Intensity 

0.9745 
29301 

M3639 
Cordova Soils - HN03 / HCl04 
Pb 

M36 39-28 

Sample 
072 
Not Subtracted 
1 
5 
13:32:07 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

525.3795 0 
760.1444 0 

Std. 
Dev. Cone. 

0.0179 126.4995 
760.1444 

Std. 
Dev. 

0.0000 
0 .0000 

Std. 
Dev. 

2.3505 

13:32: 17 Jan 30 1995 

% RSD 

ug/l 1.8581 
ions/sec 



13:33:45 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set: M3639
Data Set Description: Cordova Soils - HN03/HC104
Parameter File: Pb

Sample ID:
Samole Description:

M3639-29

Sample Type: Sample
Sequence Number: 073
Blank: Not Subtracted
Dilution Factor; 1
Number of Repeats: 5
Time: 13:33:35 Jan 30 1995
Signal Profile Processing: Average
Spectral Peak Processing: Average

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

^ 208 25171 995.4637 0 0.0000^ 209 28264 500.5939 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev. X RSD

Pb 208 ? 0.8906 0.0352 115.5015 4.6169 ug/1 3.9973
3i 209 <Y 28264 500.5939 ions/sec

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set : 
Data Set Descr i ption: 
Parameter File: 

Sample ID: 
Samole Description: 
Sample Type: 
Sequence Number: 
alank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Ca l ibration: 

• 

208 
209 

Pb 208 
Bi 209 

? 
< Y 

Sample 
Intensity 

25171 
28264 

Net Ratio/ 
Intensity 

0.8906 
28264 

M3 63 9 
Cordova Soils - HN03 / HC104 
Pb 

M3639-29 

Sample 
073 
Not Subtracted 
1 
5 
13:33:35 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev . Intensity 

995.4637 0 
500.5939 0 

Std. 
Dev. Cone. 

0.0352 115.5015 
500.5939 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

4.6169 

13: 33:45 Jan 30 19 95 

% RSD 

ug/1 3.9973 
i ons/sec 



13:35:12 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing; 
Spectral Peak Processing:

Calibration File: 
Calibration:

200ppb

Sample
074
Not Subtracted 
1 
5
13:35:02 Jan 30 1995
Average
Average

[Untitled]
External Standard

208
209

Scimple
Intensity

78902
51052

Net Ratio/ 
Intensity

Std.
Dev.

5063.6919
2092.9670

Std.
Dev.

Blank
Intensity

Pb 208 
Bi 209

? 1.5455 0.0992
<Y 51052 2092.9670

0
0

Cone.

201.3575

Std.
Dev.

0.0000
0.0000

std.
Dev.

13.0022 ug/1
ions/sec

% RSD 

6.4573

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter Fi le: 

Sample ID: 
Sample Descript ion: 
Sample Type: 
Sequence Number: 
Blank : 
Dilution Factor: 
Num ber of Repeats: 
Time: . 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration Fil e: 
Ca. i ib ration: 

208 
209 

Pb 208 
Bi 209 

? 
< Y 

Sample 
Intensity 

78902 
51052 

Net Ratio/ 
Intensity 

1.5455 
51052 

M3639 
Cordova Soils - HN03 /HC104 
Pb 

200ppb 

Sample 
074 
Not Subtracted 
1 
5 
13:35:02 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

5063.6919 
2092.9670 

Std. 
Dev. Cone. 

0 
0 

0.0992 201.3575 
2092.9670 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

13.0022 

1 3 : 3 5 : 1 2 .J an 3 o 1 9 9 5 

% RSD 

ug/1 6.4573 
ions/sec 



13:36:39 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
T ime:
Signal Profile Processing: 
Spectral Peak Processing:

M3639-30

Sample
075
Not Subtracted 
1 ■

5
13:36:29 Jan 30 1995
Average
Average

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

^ 208 25376 914.7689 0 0.0000^ 209 29400 355.0856 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev. % RSD

Pb 208 ? 0.8631 0.0311 111.9027 4.0787 ug/1 3.6449
Bi 209 <Y 29400 355.0856 ions/sec

• QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Descript i on: 
Parameter File: 

Sample ID: 
Samp l e Description: 
Sample Type: 
Sequence Number: 
Blank: 
Di lut i on Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Ca1ibration: 

208 
209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

25376 
29400 

Net Ratio/ 
Intensity 

0.8631 
29400 

M363 9 
Cordova Soils - HN03/HC1 04 
Pb 

M3639-30 

Sample 
075 
Not Subtracted 
1 ' 

5 
13:36:29 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

914.7689 0 
355.0856 0 

Std. 
Dev. Cone. 

0.0311 111.9027 
355.0856 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

4.0787 

13 : 36 :39 J an 30 1995 

% RSD 

ug/ 1 3.6449 
i ons/sec 



13:33:06 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File;

Sample ID:
Sample Description: 
Sample Type:
Sequence Number: 
Blank;
Dilution Factor: 
Number of Repeats:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

M3639-31

Sample 
076
Not Subtracted 
1 
5

Time: 13:37:56 Jan 30 1995
Signal Profile Processing: Average
Spectral Peak Processing: Average

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

^208 22603 634.6177 0 0.0000^209 31130 667.7294 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev. % RSD

Pb 208 ? 0.7261 0.0204 93.9410 2.6724 ug/1 2.8447
Bi 209 <Y 31130 667.7294 ions/sec

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Descr i ption: 
Parameter File: 

Samp 1 e ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Blank: 
Dilution Factor: 
Number of Repeats: 
Ti me: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration : 

208 
209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

22603 
31130 

Net Ratio/ 
Intensity 

0.7261 
31130 

M36 39 
Cordova So ils - HN03/HC104 
Pb 

M3639-31 

Sample 
076 
Not Subtracted 
1 
5 
13:37:56 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

634.6177 0 
667.7294 0 

Std. 
Dev. Cone. 

0.0204 93.9410 
667.7294 

·Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

2.6724 

13 : 38 :06 Jan 30 1995 

% RSD 

ug/1 2.8447 
ions/sec 



13:39:32 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

Sample ID:
Sample Description: 
Sample Type:
Sequence Number: 
Blank:
Dilution Factor: 
Number of Repeats:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

M3639-32

Sample 
077
Not Subtracted 
1 
5

Time: 13:39:22 Jan 30 1995
Signal Profile Processing: Average
Spectral Peak Processing: Average

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

^203 30985 649.7020 0 0.00001^209 26098 298.3987 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev. % RSD

Pb 208 7 1.1872 0.0249 154.3923 3.2634 ug/1 2.1137
Bi 209 <k 26098 298.3987 ions/sec

• QUANTITATIVE ANALYSIS: SUMMARY REPORT 

uata Set: 
Data Set Descript i on: 
Parameter Fi e: 

Sample ID: 
Sample Descr i pt i on: 
Samp l e Type: 
Sequence Number: 
Bl an k: 
Di l ution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Ca l ibration File: 
Ca i bration: 

• 
208 
209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

30985 
26098 

Net Ratio/ 
Intensity 

1. 1872 
26098 

M36 39 
Cordova So ils - HN03 / HC104 
Pb 

M36 39-32 

Samp l e 
077 
Not Subtracted 
1 
5 
13:39:22 Jan 30 1995 
Average 
Average 

[Untitled] 
Exte r nal Standa rd 

Std. Blank 
Dev . Intensity 

649.7020 0 
298.3987 0 

Std. 
Dev. Cone. 

0.0249 154.3923 
298.3987 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

3.2634 

3: 39: 32 J an 30 1995 

% RSD 

ug/1 2.1137 
ions/sec 



13:40:58 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:

M3639-33

Sample
078
Not Subtracted 
1 
5
13:40:48 Jan 30 1995
Average
Average

[Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

^203 29023 833.5317 0 0.00001^209 24800 290.6481 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 ? 1.1703 0.0336 152.1655 4.4058
Bi 209 <Y 24800 290.6481 ions/sec

% RSD 

2.8954

QUANTITATIVE ANALYSI S: SUMMARY REPORT 

Dat a Set: 
Data Set Descript i on: 
Parameter Fi l e: 

Sample ID: 
Sample Descr i ption: 
Samp l e Type: 
Sequence Number: 
Blank : 
Di lution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Ca li bration File: 
Ca l :brat ion: 

208 
209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

290 23 
24800 

Net Ratio/ 
Intensity 

1. 1703 
24800 

M3 639 
Cordova So ils - HN03/HC1 04 
Pb 

M3639- 33 

Sample 
078 
Not Subtracted 
1 
5 
13:40:48 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standa rd 

Std. Blank 
Dev. Intensity 

833.5317 0 
290.6481 0 

Std. 
Dev. Cone. 

0.0336 152.1655 
290.6481 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

4.4058 

13 :40 : 58 Jan 30 1995 

% RSD 

ug/ 1 2.8954 
ions/sec 



13:42:24 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:

M3639-34

Sample
079
Not Subtracted 
1 
5
13:42:14 Jan 30 1995
Average
Average

[Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

^208 28608 802.7155 0 0.00001^209 25683 316.9897 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev. % RSD

Pb 208 ? 1.1139 0.0313 144.7761 4.0971 ug/1 2.8300
Bi 209 <Y 25683 316.9897 ions/sec

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sampl e ID: 
Sampl e Description: 
Sample Type: 
Sequence Number: 
Blank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

208 
209 

Pb 208 
Bi 209 

• 

? 
<Y 

Sample 
Intensity 

28608 
25683 

Net Ratio/ 
Intensity 

1. 1139 
25683 

M3639 
Cordova Soils - HN03/HC104 
Pb 

M3639-34 

Sample 
079 
Not Subtracted 
1 
5 
13:42:14 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

802.7155 0 
316.9897 0 

Std. 
Dev. Cone. 

0.0313 144. 7761 
316.9897 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

4.0971 

13:42:24 Jan 30 1995 

% RSD 

ug/l 2.8300 
ions/sec 



13:43:50 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
31ank:
Dilution Factor:
Number of Repeats:
T ime:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:

M3639-35

Sample
080
Not Subtracted 
1 
5
13:43:40 Jan 30 1995
Average
Average

[Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

^203 29843 882.9105 0 0.0000^209 26463 608.3549 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev. % RSD

Pb 208 7 1.1277 0.0334 146.5914 4.3736 ug/1 2.9835
Bi 209 <y 26463 608.3549 ions/sec

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Q~t.a Set: 
~ata Set Description: 
Paramete r File: 

Sample ID: 
Sample Description: 
Samp l e Type: 
Sequence Number: 
Blank: 
Oil ut ion Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Ca i bration: 

208 
209 

Pb 208 
Bi 209 

? 

<Y 

Sample 
Intensity 

29843 
26463 

Net Ratio/ 
Intensity 

1. 1277 
26463 

M3639 
Cordova Soils - HN03 /HC104 
Pb 

M3639-35 

Sample 
080 
Not Subtracted 
1 
5 
13:43:40 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

882.9105 0 
608.3549 0 

Std. 
Dev. Cone. 

0.0334 146.5914 
608.3549 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

4.3736 

13 :43 : 50 Jan 30 1995 

% RSD 

ug/l 2.9835 
ions/sec 



13:45:16 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor;
Number of Repeats:
Time:
Signal Profile Processing; 
Spectral Peak Processing:

M3639-36

Sample
081
Not Subtracted 
1 
5
13:45:06 Jan 30 1995
Average
Average

iKi

...m■■m

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

^208 29718 921.8647 0 0.0000^209 27100 533.0219 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev. % RSD

Pb 208 ? 1.0966 0.0340 142.5072 4.4592 ug/1 3.1291
Bi 209 <y 27100 533.0219 ions/sec

A..-.:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

D.~ta Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Sample Description : 
Sample Type: 
Sequence Number: 
Blank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

208 
209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

29718 
27100 

Net Ratio/ 
Intensity 

1.0966 
27100 

M3639 
Co rdova Soils - HN03 / HC 104 
Pb 

M3639-36 

Sample 
081 
Not Subtracted 
1 
5 
13:45:06 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

921.8647 0 
533.0219 0 

Std. 
Dev. Cone. 

0.0340 142.5072 
533.0219 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

4.4592 

13:45: 16 Jan 30 1995 

% RSD 

ug/1 3.1291 
ions/sec 



t'

13:46:43 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

M3639-37

Sample
082
Not Subtracted 
1 
5
13:46:33 Jan 30 1995
Average
Average

Calibration File: 
Cal 1bration:

[Untitled]

208
'209

External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

29946 720.1297 0 0.0000
27723 780.4279 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

I

Pb 208 
Bi 209

7

< y
1.0802
27723

0.0260
780.4279

140.3596 3.4052 ug/1
ions/sec

% RSD 

2.4260

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Pa r ameter File: 

Sample ID: 
Samp l e Descr i pt i on: 
Sample Type: 
Sequence Number: 
Bl an k: 
Di l ution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

• 
208 
209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

29946 
27723 

Net Ratio/ 
Intensity 

1.0802 
27723 

M3639 
Cordova Soils - HN03/HCl04 
Pb 

M3639-37 

Sample 
082 
Not Subtracted 
1 
5 
13:46:33 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standa rd 

Std. Blank 
Dev . Intensity 

720.1297 0 
780.4279 0 

Std. 
Dev. Cone. 

0.0260 140.3596 
780.4279 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

3.4052 

13:46:43 Ja n 30 1995 

% RSD 

ug/1 2. 4260 
ions/sec 



13:43:10 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set:
Data Set Description: 
Parameter File:

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibration:

M3639
Cordova SoiIs - 
Pb

Oppb

Sample
083
Not Subtracted 
1 
5
13:48:00 Jan 30 1995
Average
Average

[Untitled]
External Standard

HN03/HC104

208
209

Pb 208 
Bi 209

0

Sample
Intensity

946
51135

Net Ratio/ 
Intensity

0.0185 
51135

Std.
Dev.

353.4269
1935.8363

Std.
Dev.

6.912E-03
1935.8363

Blank
Intensity

0
0

Cone.

1.1823

Std.
Dev.

0.0000
0.0000

std.
Dev.

0.9060 ug/1
ions/sec

% RSD 

76.6317

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Samp le Descri pt i on: 
Sample Type: 
Sequence Number: 
Blank : 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calib ration File: 
Calibrati on: 

• 
208 
209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

946 
51135 

Net Ratio/ 
Intensity 

0.0185 
51 135 

M3639 
Cordova Soi ls - HN03/HC104 
Pb 

Oppb 

Sample 
083 
Not Subtracted 
1 
5 
13:48:00 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standa rd 

Std. Bl ank 
Dev . Intensity 

353 .4269 
1935.8363 

Std. 
Dev. Cone. 

0 
0 

6.912E-03 1.1823 
1935.8363 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

0.9060 

13: 43: 10 Jan 30 1995 

% RSD 

ug/1 76.6317 
ions/sec 



13:49:36 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
T ime:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:

M3639-38

Sample
084
Not Subtracted 
1 
5
13:49:26 Jan 30 1995
Average
Average

[Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

^ 208 32799 493.3813 0 0.0000^ 209 28026 573.4778 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 ? 1.1703 0.0176 152.1753 2.3078
Bi 209 <Y 28026 573.4778 ions/sec

% RSD

1.5165

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Sampl e Description: 
Sampl e Type: 
::equence Numoer: 
Blank : 
Dil ution Factor: 
Number of Repeats: 
Time: 
Si gnal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

208 
209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

32799 
28026 

Net Ratio/ 
Intensity 

1. 1703 
28026 

M3639 
Cordova Soils - HN03/HC104 
Pb 

M3639-38 

Sampl e 
084 
Not Subtracted 
1 
5 
13:49:26 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

493.3813 0 
573.4778 0 

Std. 
Dev. Cone. 

0.0176 152.1753 
573. 4778 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

2.3078 

13 :49: 3f. Jan .30 199.5 

% RSD 

ug/1 1. 5165 
ions/sec 



13:51:03 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File;

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type;
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats;
T ime:
Signal Profile Processing: 
Spectral Peak Processing;

Calibration File;

M3639-39

Sample
085
Not Subtracted 
1 
5
13;50;53 Jan 30 1995
Average
Average

[Untitled]
Calibration; External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

^ 203 29694 458.8905 0 0.0000^ 209 27440 468.1866 0 0.0000

Net Ratio/ Std. Std.
Intensity Dev. Cone. Dev.

Pb 208 ? 1.0821 0.0167 140.6157 2.1922
Bi 209 <Y 27440 468.1866

% RSD

1.5590
ions/sec

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Biank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

208 
209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

29694 
27440 

Net Ratio/ 
Intensity 

1. 0821 
27440 

M3639 
Cordova Soils - HN03/HC104 
Pb 

M3639-39 

Sample 
085 
Not Subtracted 
1 
5 
13:50:53 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

458.8905 0 
468.1866 0 

Std. 
Dev. Cone. 

0.0167 140.6157 
468.1866 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

2.1922 

13:5 : 03 Jan 30 1995 

% RSD 

ug/1 1.5590 
ions/ sec 



13:52:30 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibrat ion:

M3639-40

Sample
086
Not Subtracted 
1 
5
13:52:20 Jan 30 1995
Average
Average

[Untitled]

208
209

External Standard

Sample Std. Blank Std.
Intensity Dev- Intensity Dev.

27748 820.5668 0 0.0000
26940 492.0185 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 
Bi 209

0

<y
1.0300
26940

0.0305
492.0185

133.7791 3.9929 ug/1
ions/sec

% RSD 

2.9847

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Descript ion: 
Paramete r File: 

Sampl e ID: 
Sample Descr i pt ion: 
Sample Type: 
Sequence Number: 
Bank : 
Di:ut i on Factor: 
Number of Repeats: 
Time : 
Signal Profile Processing: 
Spectral Peak Process i ng: 

Calibrat ion File: 
Cali brat i on: 

• 
208 
209 

Pb 208 
Bi 209 

• 

? 
<Y 

Sample 
Intensity 

27748 
26940 

Net Ratio/ 
Intensity 

1;0300 
26940 

M3639 
Cordova Soils - HN03/HC104 
Pb 

M36 39-40 

Sample 
086 
Not Subtracted 
1 
5 
13:52:20 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev . Intensity 

820.5668 0 
492.0185 0 

Std. 
Dev. Cone. 

0.0305 133. 7791 
492.0185 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

3.9929 

13:52:30 Jan 30 1995 

% RSD 

ug/1 2. 9847 
ions/sec 



13:53:58 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

M3639-41

Sample
087
Not Subtracted 
1 
5
13:53:48 Jan 30 1995
Average
Average

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

^ 203 24351 725.3991 0 0.0000^209 28459 876.2667 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev. ■ % RSD

Pb 208 ? 0.8556 0.0255 110.9236 3.3413 ug/1 3.0123
Bi 209 </ 28459 876.2667 ions/sec

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Sample Descr iption: 
Sample Type: 
Sequence N urn be r: 
31 an k: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

208 
209 

Pb 208 
Bi 209 

• 

? 
<Y 

Sample 
Intensity 

24351 
28459 

Net Ratio/ 
Intensity 

0.8556 
28459 

M3639 
Cordova Soils - HN03/HC104 
Pb 

M3639-41 

Sample 
087 
Not Subtracted 
1 
5 
13:53:48 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

725.3991 0 
876.2667 0 

Std. 
Dev. Cone. 

0.0255 110.9236 
876.2667 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

3.3413 

13:53 : 58 Jan 30 1995 

% RSD 

ug/1 3.0123 
ions/sec 



13:55:26 Jan 30 1395

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
T ime:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:

M3639-42

Sample
088
Not Subtracted 
1 
5
13:55:16 Jan 30 1995
Average
Average

[Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

^208 31026 956.0621 0 0.0000^209 27029 206.5616 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev. % RSD

Pb 208 ? 1.1479 0.0354 149.2317 4.6368 ug/1 3.1071
Bi 209 <Y 27029 206.5616 ions/sec

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
3l a.n k: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Ca l ibration: 

208 
209 

Pb 208 
Bi 209 

• 

? 
<Y 

Sample 
Intensity 

31026 
27029 

Net Ratio/ 
Intensity 

1. 1479 
27029 

M3639 
Cordova Soils - HN03/HC104 
Pb 

M36 39-42 

Sample 
088 
Not Subtracted 
1 
5 
13:55:16 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

956.0621 
206.5616 

Std. 
Dev. Cone. 

0 
0 

0.0354 149.2317 
206.5616 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

4.6368 

13 : 55 : 26 J an 30 1395 

% RSD 

ug/l 3.1071 
ions/sec 



13:56:53 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibration:

Sample
Intensity

31898
25838

M3639-43

Sample
089
Not Subtracted 
1 
5
13:56:43 Jan 30 1995
Average
Average

[Untitled]
External Standard

208
209

Pb 208 
Bi 209

•7

<Y

Net Ratio/ 
Intensity

1.2346 
25838

Std.
Dev.

1417.1466
1138.8075

Std.
Dev.

0.0548
1138.8075

Blank
Intensity

0
0

Cone.

160.5945

Std.
Dev.

0.0000
0.0000

std.
Dev.

7.1899 ug/1
ions/sec

% RSD

4.4770

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Paramete r File: 

Sample ID: 
Sample Descript ion : 
Sample Type: 
Sequence Number: 
Blank : 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Process ing: 

Ca1 ib~ation File: 
Calibration : 

• 
208 
209 

Pb 208 
Bi 209 

• 

? 
<Y 

Sample 
Intensity 

31898 
25838 

Net Ratio/ 
Intensity 

1.2346 
25838 

M3639 
Cordova Soils - HN03/HC104 
Pb 

M3639-43 

Sample 
089 
Not Subtracted 
1 
5 
13:56:43 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev . Intensity 

1417 .1466 
1138.8075 

Std. 
Dev. Cone. 

0 
0 

0.0548 160 . 59 45 
1138. 8075 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

7. 1899 

13:56:53 Jan 30 995 

% RSD 

ug/1 4. 4770 
ions/sec 



13:58:19 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

Sample ID:
Sample Description: 
Sample Type:
Sequence Number: 
Blank:
Dilution Factor:

QUANTITATIVF ANALYSIS: SUMMARY ,REPORJ. 

M3639
Cordova Soils - HN03/HC104 
Pb

M3639-44

Sample
090
Not Subtracted 
1

Number of Repeats: 5
Time: 13:58:09 Jan 30 1995
Signal Profile Processing: Average
Spectral Peak Processing: Average

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

9 208 30517 646.2015 0 0.0000
Bi 209 28965 356.9811 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 ? 1.0536 0.0223 136.8714 2.9246
Bi 209 <Y 28965 356.9811

% RSD 

2.1367
ions/sec

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Samp 1 e ID: 
Sample Descript i on: 
Sample Type: 
2equence Number: 
81 ank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Ca li bration: 

• 208 
Bi 209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

30517 
28965 

Net Ratio/ 
Intensity 

1.0536 
28965 

M3639 
Cordova Soils - HNO 3/HC1O4 
Pb 

M363 9-44 

Sample 
090 
Not Subtracted 
1 
5 
13:58:09 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev . Intensity 

646.2015 0 
356.9811 0 

Std. 
Dev. Cone. 

0.0223 136.8714 
356.9811 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

2.9246 

13: 58 : 19 Jan 30 199 5 

% RSD 

ug/1 2.1367 
ions/ sec 



13:59:45 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set:
Data Set Description: 
Parameter File:

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File: 
Calibration:

M3639
Cordova Soils - 
Pb

M3639-45

Sample
091
Not Subtracted 
1 
5
13:59:35 Jan 30 1995
Average
Average

HN03/HC104

[Untitled]

«
208
209

Pb 208 
Bi 209 <Y

External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev,

48944 997.3876 0 0.0000
26665 353.8507 0 0.0000

Net Ratio/ Std, std.
Intensity Dev. Cone. Dev. % RSD

1.8356 0.0374 239.3796 4.9034 ug/1 2.0484
26665 353.8507 ions/sec

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Desc r ipti on : 
Pa r ameter Fi le: 

Sample IO: 
Sample Descripti on: 
Sample Type: 
Sequence Number: 
Sl ank: 
Dil ution Factor: 
Number of Repeats: 
Time: 

. Signal Profile Processing: 
Spectral Peak Processing: 

Ca l ibration File: 
Ca li bration: 

- 208 
. 209 

Pb 208 
Bi 209 

? 
< Y 

Sample 
Intensity 

48944 
26665 

Net Ratio/ 
Intensity 

1.8356 
26665 

M363 9 
Cordova Soi ls - HN03/HC104 
Pb 

M3639-45 

Sample 
091 
Not Subtracted 
1 
5 
13:59:35 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

997.3876 0 
353.8507 0 

Std. 
Dev. Cone. 

0.0374 239.3796 
353.8507 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

4.9034 

13:59 :45 Jan 30 199 5 

% RSD 

ug/1 2.0484 
ions/sec 



14:01:11 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
T ime:
Signal Profile Processing: 
Spectral Peak Processing:

lOOppb

Sample
092
Not Subtracted 
1 
5
14:01:01 Jan 30 1995
Average
Average

Calibration File: 
Calibration:

[Untitled] 
External Standard

Sample
Intensity

Std.
Dev.

Blank
Intensity

Std.
Dev.

203
209

42099
54743

1410.3589
1310.9066

0
0

0.0000
0.0000

Net Ratio/ 
Intensity

Std.
Dev.

Pb 208 
Bi 209 < Y

0.7690 0.0258
54743 1310.9066

Cone.

99.5686

Std.
Dev.

3.3773 ug/1
■'ons/sec

% RSD

3.3919

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Blank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Ca libration File: 
Calibration: 

• 

208 
209 

Pb 208 
Bi 209 

• 

? 
< y 

Sample 
Intensity 

42099 
54743 

Net Ratio/ 
Intensity 

0.7690 
54743 

M.3639 
Cordova Soils - HNO3/HClO4 
Pb 

100ppb 

Sample 
09 2 
Not Subtracted 
1 
5 
14:01:01 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev . Intensity 

1410.3589 0 
1310.9066 0 

Std. 
Dev. Cone. 

0.0258 99.5686 
1310.9066 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

3.3773 

14:01:11 Jan 30 1995 

% RSD 

ug/1 3.3919 
~ons/sec 



14:02:37 Jan 30 1995

Data Set:
Data Set Descript'on: 
Parameter File:

QUANTITATTVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number;
Blank;
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File: 
Calibration;

M3639-46

Sample
093
Not Subtracted 
1 
5
14:02:27 Jan 30 1995
Average
Average

[Untitled]
External Standard

208
209

Pb 208 
Bi 209 < y

Sample
Intensity

43977
26947

Net Ratio/ 
Intensity

1.6320 
26947

Std.
Dev.

1185.1594
517.8782

Std.
Dev.

0.0440
517.8782

Blank
Intensity

0
0

Cone.

212.6977

Std.
Dev.

0.0000
0.0000

std.
Dev.

5.7655 ug/1
ions/sec

% RSD

2.7107

QUANTITAT~VE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Descript ~on: 
Par 1'Tleter File: 

Sa.:-iD le ID: 
Sample Descript ion: 
Sample Type: 
Sequence Number: 
B an k: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

208 
209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

43977 
26947 

Net Ratio/ 
Intensity 

1.6320 
26947 

M3'339 
Cordova Soils - HN03/HC104 
Pb 

M3639-46 

Sample 
093 
Not Subtracted 
1 
5 
14:02:27 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

1185.1594 0 
517.8782 0 

Std. 
Dev. Cone. 

0.0440 212.6977 
517.8782 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

5.7655 

➔ :02:37 Jan 30 1995 

% RSD 

ug/1 2.7107 
ions/sec 



14:04:03 Jan 30 1005

Data Set:
Data Set Description: 
Paramete'- File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
C?.'' ibration:

M3639-47

Sample
09-1
Not Subtracted 
1 
5
14:03:53 Jan 30 1995
Average
Average

[Untitled]
External Standard

°b 208 
Bi 209 <y

Sample
Intensity

48655
27594

Net Ratio/ 
Intensity

1.7632 
27594

Std.
Dev.

1517.0214
415.2701

Std.
Dev,

0.0550
415.2701

Blank
Intensity

0
0

Cone.

229.8990

Std.
Dev.

0.0000
0.0000

std.
Dev.

7.2067 ug/1
ions/sec

% RSD 

3.1347

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data S-et : 
Data Set Description: 
Paramete '" Fil e: 

Samp l9 ID: 
Sample Descr iption: 
Sample Type: 
Se(luence Number: 
Slan k: 
Di7u~ ·on Factor : 
Num ber of Repeats: 
r ·me: 
Si gnal Profile Processing: 
Spectral Peak Processing: 

Sa i::Jrati on File: 
"..'?. 1 i::ira: :on : 

h ~Q8 
209 

Of} 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

48655 
2759.d. 

Net Ratio/ 
Intensity 

1. 7632 
27594 

~3 639 
Cordova Soils - HN03 / 'Cl04 
Pb 

M3639-47 

Sample 
09£1 
Not Subtracted 
1 
5 
14 :0 3 :53 Jan 30 1995 
Average 
Average 

[Untitled] 
~xt ernal Stard~rd 

Std . Blank 
Dev. Intensity 

1517 .021 4 0 
41.5.2701 0 

Std. 
Dev. Cone. 

0.0550 229 . 8990 
415.2701 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

7.2067 

lj:O4:O3 Jan 10 1995 

% RSD 

ug/1 3.1347 
ions/ sec 



14:05:29 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID;
Sample Description:
Sample Type:
Sequence Number;
Blank:
Dilution Factor:
Number of Repeats:
T i me :
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File: 
Calibration:

M3639-48

Sample
095
Not Subtracted 
1 
5
14:05:19 Jan 30 1995
Average
Average

[Untitled]
External Standard

208
209

Pb 208 
Bi 209

2
<Y

Sample
Intensity

44979
24808

Net Ratio/ 
Intensity

1.8131 
24808

Std.
Dev.

1534.1383
349.0670

Std.
Dev.

0.0618
349.0670

Blank
Intensity

0
0

Cone.

236.4389

Std.
Dev.

0.0000
0.0000

std.
Dev.

8.1067 ug/1
ions/sec

% RSD 

3.4287

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Descript ion: 
P3rameter File: 

Sample ID: 
Sample Descr iption: 
Sample Type: 
.Seq uence Number: 
9lan k: 
Dilu tion Facto r: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectra l Peak Processing: 

Calibration File: 
Ca ibration: 

• 

208 
209 

Pb 208 
Bi 209 

? 
< Y 

Sample 
Intensity 

44979 
24808 

Net Ratio/ 
Intensity 

1.8131 
24808 

M31339 
Co rdova Soils - HN03/HC104 
Pb 

M3639-48 

Sample 
095 
Not Subtracted 
1 
5 
14:05:19 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev . Intensity 

1534.1383 0 
349.0670 0 

Std. 
Dev. Cone. 

0.0618 236.4389 
349.0670 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

8.1067 

14:05:29 Jan 30 1995 

% RSD 

ug/1 3.4287 
ions/sec 



14:06:56 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Slank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing;

Calibration File:
Calibration;

M3639-49

Sample
096
Not Subtracted 
1 
5
14:06:46 Jan 30 1995
Average
Average

[Untitled]
External Standard

« 208
209

Pb 208 
Bi 209 < y

Sample
Intensity

42950
26108

Net Ratio/ 
Intensity

1.6451 
26108

Std.
Dev.

1135.0175
452.0627

Std.
Dev.

0.0435
452.0627

Blank
Intensity

0
0

Cone.

214.4105

Std.
Dev.

0.0000
0.0000

std.
Dev.

5.6990 ug/1
ions/sec

% RSD 

2.6580

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Desc r i pt ion: 
Par·ameter Fil e: 

Samp le ID: 
Sample Descript ion: 
Sample Type: 
Sequence Number: 
Bl an k: 
Dil ut i on Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Process i ng: 

Calibration File: 
Cal i bration: 

208 
209 

Pb 208 
a· 209 

? 
<Y 

Sample 
Intensity 

42950 
26108 

Net Ratio/ 
Intensity 

1.6451 
26108 

M3639 
Cordova So ils - HNO3 / HC 1O4 
Pb 

M36 39-49 

Sample 
096 
Not Subtracted 
1 
5 
14:06:46 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

1135.0175 0 
452.0627 0 

Std. 
Dev. Cone. 

0.0435 214.4105 
452.0627 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

5.6990 

14 : 06 : 56 Jan 30 1995 

% RSD 

ug/1 2.6580 
ions/sec 



14:08:23 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set:
Data Set Description: 
Parameter File:

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File: 
Calibration:

M3639
Cordova Soils 
Pb

M3639-50

Sample
097
Not Subtracted 
1 
5
14:08:13 Jan 30
Average
Average

- HN03/HC104

1995

[Untitled] 
External Standard

208
209

Pb 208 
Bi 209

2
<Y

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

44766 803.6694 0 0.0000
26431 295.3554 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

1.6937
26431

0.0304
295.3554

220.7783 3.9859

% RSD 

1.8054
ions/sec

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Descript i on: 
Pa r ameter File: 

Sample ID: 
Sample Description: 
Samp 1e Type: 
S2quence Number: 
S1ank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Ca li bration File: 
Calibration: 

208 
209 

Pb 208 
Bi 209 

• 

? 
<Y 

Sample 
Intensity 

44766 
26431 

Net Ratio/ 
Intensity 

1.6937 
26431 

M31339 
Cordova Soils - HNO 3/HC lO4 
Pb 

M3639-50 

Sample 
097 
Not Subtracted 
1 
5 
14:08:13 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

803.6694 
295.3554 

Std. 
Dev. Cone. 

0 
0 

0.0304 220. 7783 
295.3554 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

3.9859 

14:08 : 23 J an 3C 1995 

% RSD 

ug/1 1.8054 
ions/sec 



14:09:50 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M36.39
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description;
Sample Type:
Sequence Number:
Blank:
Dilution Factor;
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibration:

M3639-51

Sample
098
Not Subtracted 
1 
5
14:09:40 Jan 30 1995
Average
Average

[Untitled]

203
209

External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

33924 857.6375 0 0.0000
29267 633.2709 0 0.0000

Net Ratio/ Std. Std.
Intensity Dev. Cone. Dev.

Pb 208 
Bi 209

9
</

1.1591
29267

0.0293
633.2709

150.7066 3.8414 ug/1
ions/sec

% RSD

2.5489

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Descript ion : 
Parameter :- ile: 

Sample ID: 
Sample Description: 
Sampl e Type: 
Seq uence Number: 
Blank : 
Dil ution Factor: 
Num be r of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Process ing: 

Calibrat ion File: 
Cal ibration: 

208 
209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

33924 
29267 

Net Ratio/ 
Intensity 

1. 1591 
29267 

M36.39 
Cordova Soils - HN03 / HC104 
Pb 

M3639-51 

Sampl e 
098 
Not Subtracted 
1 
5 
14:09:40 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Bl ank 
Dev. Intensity 

857.6375 0 
633.2709 o 

Std. 
Dev. Cone. 

0.0293 150 .7066 
633.2709 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

3 . 8414 

14: 09:50 Jan 30 1995 

% RSD 

ug/1 2 .5489 
i ons/ sec 



14:11:17 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3539
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
T i me :
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File: 
Calibration:

M3639-52

Sample
099
Not Subtracted 
1 
5
14:11:07 Jan 30 1995
Average
Average

[Untitled]
External Standard

208
209

Pb 208 
8i 209

9
< Y

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

34317 574.5147 0 0.0000
30144 591.6857 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

1.1384
30144

0.0191
591.6857

147.9945 2.4984
ions/sec

% RSD

1.6882

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Pa rameter File: 

Sctmp 1 e ID: 
Samp l e Description: 
Samp:e Type: 
Sequence Numbe r : 
Blank: 
Dilut ion Facto r: 
Num ber of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibrati on File: 
Ca l ib rat ion : 

208 
209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

34317 
30144 

Net Ratio/ 
Intensity 

1 . 1384 
30144 

M363 9 
Cordova Soils - HN03 / HC104 
Pb 

M3639-52 

Sample 
099 
Not Subtracted 
1 
5 
14:11:07 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev . Intensity 

574.5147 0 
591.6857 0 

Std. 
Dev. Cone. 

0.0191 147.9945 
591. 6857 

Std. 
Dev. 

0.0000 
0.0000 

Std . 
Dev. 

2.4984 

1-l: 11:17 J an 30 1995 

% RSD 

ug/1 1.6882 
ions/sec 



14:12:45 Jan 30 1995

Data Set;
Data Set Description; 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibration:

M3639-53

Sample
100
Not Subtracted 
1 
5
14:12:35 Jan 30 1995
Average
Average

[Untitled]

208
209

External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

18243 690.6713 0 0.0000
32684 585.4646 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 
Bi 209 <K

0.5582
32684

0.0211
585.4646

71.9294 2.7702 ug/1
ions/sec

% RSD 

3.8512

?!;

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Oat.a Set: 
Data Set Description: 
Parameter Fil e : 

Sample ID: 
Ssmple Descr i ption: 
Sampl e Type: 
Sequence Number: 
Bl ank: 
Diluti on Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Cali brat i on: 

208 
209 

?b 208 
Bi 209 

• 

? 

< y 

Sample 
Intensity 

18243 
32684 

Net Ratio/ 
Intensity 

0.5582 
32684 

M3 639 
Cordova Soils - HN03 /HC104 
Pb 

M36 39-53 

Sample 
100 
Not Subtracted 
1 
5 
14:12:35 Jan 30 1995 
Average 
Average 

[Unt i tled] 
' External Standard 

Std. Blank 
Dev. Intensity 

690.6713 0 
585.4646 0 

Std. 
Dev. Cone. 

0.0211 71.9294 
585.4646 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

2. 7702 

14:1 2:45 Jan 30 1995 

% RSD 

ug/ 1 3.8512 
ions/sec 



14:14;13 Jan 30 1995

Data Set;
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type;
Sequence Number:
Blank;
Dilution Factor:
Number of Repeats;
T ime;
Signal Profile Processing: 
Spectral Peak Processing;

Calibration File: 
Calibration;

QCS 2782 50ppb

Sample
101
Not Subtracted 
1 
5
14:14:03 Jan 30 1995
Average
Average

[Untitled]
External Standard

208
09

Pb 208 
Bi 209 < V

Sample
Intensity

23105
55345

Net Ratio/ 
Intensity

0.4175 
55345

Std.
Dev.

1284.4735
1492.4191

Std.
Dev.

0.0232
1492.4191

Blank
Intensity

0
0

Cone.

53.4853

Std.
Dev.

0.0000
0.0000

Std.
Dev.

3.0424 ug/1
ions/sec

% RSD Q

5.6883 ^CT7

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Dat a Set: 
Data Set Descr i ption: 
Parameter File: 

Sample ID: 
Samp e Descript i on: 
Sample Type: 
Sequence Number: 
Blank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Cal i bration: 

208 
209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

23105 
55345 

Net Ratio/ 
Intensity 

0.4175 
55345 

M3 639 
Cordova So i l s - HN03/HC 104 
Pb 

QCS 2782 50ppb 

Sample 
101 
Not Subt racted 
1 
5 
14:14:03 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

1284.4735 0 
1492.4191 0 

Std. 
Dev. Cone. 

0.0232 53.4853 
1492.4191 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

3.0424 

14:14: 13 Jan 30 1995 

% RSD '4.U~ 
ug/1 5.6883 ,0"7 ions/sec 



14:15:40 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID;
Sample Description;
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
T ime:
Signal Profile Processing: 
Spectral Peak Processing;

M3639-54

Sample
102
Not Subtracted 
1 
5
14:15:30 Jan 30 1995
Average
Average

Calibration File: 
Calibration:

[Untitled] 
External Standard

Sample
Intensity

Std.
Dev.

Blank
Intensity

Std.
Dev.

208
209

18796 518.6682
32565 1279.3871

0
0

0.0000
0.0000

Net Ratio/ 
Intensity

Std.
Dev.

Pb 208 
Bi 209 <K

0.5772
32565

0.0159
1279.3871

Cone.

74.4221

Std.
Dev.

2.0879 ug/1
ions/sec

% RSD

2.8055

,3^

ft

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Samp e Descript i on: 
Sample Type: 
Sequence Number: 
Blank: 
Dilu tion Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

208 
209 

Pb 208 
Bi 209 

? 
< Y 

Sample 
Intensity 

18796 
32565 

Net Ratio/ 
Intensity 

0. 5772 
32565 

M31339 
Cordova Soils - HN03/HC 04 
Pb 

M36 39-54 

Sample 
102 
Not Subtracted 
1 
5 
14:15:30 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

518.6682 0 
1279.3871 0 

Std. 
Dev. Cone. 

0.0159 74.4221 
1279.3871 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

2. 0879 

14:15:40 Jan 30 H95 

% RSD 

ug/l 2.8055 
ions/sec 



14:17:07 Jan 30 1995

Data Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
31ank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File: 
Calibration:

M3639-55

Sample
103
Not Subtracted 
1 
5
14:16:57 Jan 30 1995
Average
Average

[Untitled]
External Standard

208
209

Pb 208 
Bi 209

2
< /

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

25639 716.6545 0 0.0000
31979 366.8757 0 0.0000

Net Ratio/ Std. Std.
Intensity Dev. Cone. Dev,

0.8017
31979

0.0224
366.8757

103.8548 2.9377
ions/sec

% RSD 

2.8286

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Daramete r File: 

Samp 1 e ID: 
Sample Description: 
Saripl e Type: 
3equence Numbe r: 
Bank : 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Process ing: 
Spectral Peak Processing: 

Cali bration File: 
Calibrati on: 

• 
208 
209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

25639 
31979 

Net Ratio/ 
Intensity 

0.8017 
31979 

M3 639 
Cordova Soils - HNO3/HC1O4 
Pb 

M3639-55 

Sample 
103 
Not Subtracted 
1 
5 
14:16:57 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev . Intensity 

716.6545 0 
366.8757 0 

Std. 
Dev. Cone. 

0.0224 103.8548 
366.8757 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

2. 9377 

1J: 17:07 Jan 30 1995 

% RSD 

ug/1 2. 8286 
ions/sec 



14:13:33 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set: M3639
Data Set Description: Cordova Soils - HN03/HC104
Parameter File: Pb

Sample ID: M3639-56
Sample Description:
Sample Type; Sample
Sequence Number; 104
Blank; Not Subtracted
Dilution Factor: 1
Number of Repeats: 5
Time: 14:18:23 Jan 30 1995
Signal Profile Processing: Average
Spectral Peak Processing: Average

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

^208 23406 579.7117 0 0.00001^209 34149 835.2664 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev. % RSD

Pb 208 ? 0.6854 0.0170 88.6069 2.2254 ug/1 2.5115
Bi 209 <Y 34149 835.2664 ions/sec

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Bl an k: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Prof il e Process ing: 
Spectral Pea k Processing: 

Calibration File: 
Ca ibration: 

• 
208 
209 

0 b 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

23406 
34149 

Net Ratio/ 
Intensity 

0.6854 
34149 

M3639 
Cordova Soil s - HN03/HCl04 
Pb 

M3639-56 

Sample 
104 
Not Subtracted 
1 
5 
14:18:23 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev . Intensity 

579.7117 0 
835.2664 0 

Std. 
Dev. Cone. 

0.0170 88 . 6069 
835.2664 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

2.2254 

1 4 : 1 3 : 3 3 J an 3 o ·n 5 

% RSD 

ug/l 2.5 11 5 
ions/sec 



inted 14:13 CST Jan 30 1995 Page 1

14:19:53 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Data Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC104 
Pb

M3639-57Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: Average
Spectral Peak Processing: Average

Sample
105
Not Subtracted 
1 
5
14:19:49 Jan 30 1995

Calibration File: [Untitled] S
Calibration: External Standard

-

Sample Std. Blank Std.I Intensity Dev. Intensity Dev.

Pb 203 20556 614.4637 0 0.0000
3i 209 34321 400.0128 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 7 0.5989 0.0179 77.2719 2.3469
3i 209 < y 34321 400.0128

% RSD 

3.0372
ions/sec

i nted 14:1 8 CST Jan 30 1995 

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Dat a Set: 
Data Set Description: 
Paramete r File: 

Sample ID: 
Sample Descr i pt i on: 
Samp l e Type: 
Sequence Number: 
B an k: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Cali bration File: 
Ca i brat i on: 

• Pb 203 
Bi 209 

Sample 
Intensity 

20556 
34321 

M3639 
Cordova So il s - HN03/HC104 
Pb 

M3 639- 57 

Sample 
105 
Not Subtracted 
1 
5 
14:19:49 Jan 30 1995 
Average 
Average 

[Unt i tled] 
Exte rnal Standa rd 

Std. Blank 
Dev. Intensity 

614.463 7 0 
400.0128 0 

Std. 
Dev. 

0.0000 
0.0000 

Net Ratio/ Std. Std. 
Dev. Intensity Dev. Cone. 

Page 1 

14: 19 : 59 J an 30 1995 

Pb 208 
Bi 209 

? 
<Y 

0.5989 0.0179 
34321 400.0128 

77.2719 2.3469 ug/1 
ions/sec 

% RSD 

3.0372 



Printed U;19 CST Jan 30 1995 Page 1
14:21:25 Jan 30 1995

ta Set:
Data Set Description: 
Parameter File:

Sample ID:
Sample Description: 
Sample Type:
Sequence Number: 
Blank:
Dilution Factor: 
Number of Repeats:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

M3639-58

Sample 
106
Not Subtracted 
1 
5

Time: 14:21:15 Jan 30 1995
Signal Profile Processing: Average
Spectral Peak Processing: Average

Calibration File: [Untitled]
Calibration; External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 208 20108 239.9671 0 0.0000
Bi 209 33839 451.7706 0 0.0000

1 Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 
B1 209 <Y

0.5942
33839

7.091E-03
451.7706

76.6558 0.9296 ug/1
ions/sec

% RSD

1.2127

Printed 14:21 CST Jan 30 1995 Page 1

Pn nt ed 1-l.: 19 CST Jan 30 1995 

QUANTITATIVE ANA LYSI S: SUMMARY RE PORT 

t .1 Set: M3 639 
Data Set Description: 
Paramete r Fil e: 

Cordova Soils - HNO 3/HC1O4 
Pb 

Samp le ID : 
Samp l e Descri pt i on: 
Sample Type : 
Sequ ence Numbe r : 
Blank : 
Di ·~ti on Factor : 
Number of Repeats: 

M3639- 58 

Sampl e 
106 
Not Subt r act ed 
1 
5 

Time : 
Si gn al Prof i le Processing: 

14: 21 :15 Jan 30 1995 
Average 

Spectral Pea k Proces s i ng: Average 

Ca librat ion File: 
Cali bration : 

[Unt i tled] 
Exte rnal Standa rd 

Pb 208 
Bi 209 

Sample 
Intensity 

Std. 
Dev. 

20108 239 . 967 1 
33839 451. 77 06 

Net Ratio/ Std. 
Intensity Dev. 

Bl ank 
Intens i ty 

Cone. 

0 
0 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

Page 1 
14:21: 25 Ja n JO 1995 

Pb 208 
Bi 209 

? 
<Y 

0.5942 7.0 91E-0 3 
33839 451. 77 06 

76 . 6558 0.9296 ug/1 
ions/sec 

% RSD 

1. 212 7 

Pr,r.ted 14:21 CST Jan 30 1995 Page 



14:22:52 Jan 30 1995

ta Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY RFPQRT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
■^ime:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibration:

M3639-59

Sample
107
Not Subtracted 
1 
5
14:22:42 Jan 30 1995
Average
Average

[Untitled]
External Standard

Pb 208 
Bi 209

Ob 208 
Bi 209 <Y

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

19827 459.5846 0 0.0000
33431 343.2305 0 0.0000

Net Ratio/ Std. std.Intensity Dev. Cone. Dev.

0.5931
33431

0.0137
343.2305

76.5020 1.8021
ions/sec

% RSD

2.3556

Printed 14:22 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

:..:i. Set: 
Data Set Description : 
Paramete r File: 

Sample ID: 
Sample Descript ion: 
Samp le Type : 
Sequence Number : 
Blank : 
Dilution Factor: 
Numbe r of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Process i ng: 

Calibration File: 
Ca 1 ibration: 

Sample 
Intensity 

Pb 208 19827 
Bi 209 33431 

• Net Ratio/ 
Intensity 

Db 208 ? 0.5931 
Bi 209 <Y 33431 

M3 639 
Cordova Soils - HN03/~Cl0~ 
Pb 

M3639-59 

Sample 
107 
Not Subtracted 
1 
5 
14:22:42 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

459.5846 0 
343.2305 0 

Std. 
Dev. Cone. 

0.013 7 76.5020 
343 . 23 05 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

1 . 8021 

0 rinted 14:22 CST Jan 30 1995 

14 : 22:52 Jan 30 1995 

% RSD 

ug/l 2. 3556 
ions/sec 

i'.'age 1 



14:24:19 Jan 30 1995

ta Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description;
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats;
T ime:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibration;

M3639-60

Sample
108
Not Subtracted 
1 
5
14:24:09 Jan 30 1995
Average
Average

[Untitled]

Pb 208 
Bi 209

Pb 208 
Bi 209 </

External Standard

Sample std. Blank Std.
Intensity Dev. Intensity Dev.

18786 385.8440 0 0.0000
36317 468.4416 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev. % RSD

0,5173 0.0106 66.5689 1.3927 ug/1 2.0922
36317 468.4416 ions/sec

Printed 14:24 CST Jan 30 1995 Page 1

UANTITATIVE ANALYSIS: SUMMARY REPORT 

ta Set: 
Data Set Description: 
P3.rameter File : 

Sampl e ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Blank: 
Diluti on Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Cali bration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

18786 
36317 

Net Ratio/ 
Intensity 

0.5173 
36317 

M363'1 
Cordova Soils - HN03/HC104 
Pb 

M3639- 60 

Sample 
108 
Not Subtracted 
1 
5 
14:24:09 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

385 .8440 0 
468 .4416 0 

Std. 
Dev. Cone. 

0.0106 66.5689 
468.44 16 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

1. 3927 

0 rinted 14 : 2J CST Jan 30 1395 

14:24: 19 Jan 30 1g 95 

% RSD 

ug/l 2 .0922 
ions/sec 

Page 1 



14:25:46 Jan 30 1995

Eta Set:
Data Set Description: 
Parameter File:

Sample ID:
Sample Description: 
Sample Type:
Sequence Number: 
Blank:
Dilution Factor: 
Number of Repeats:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

M3639-61

Sample 
109
Not Subtracted 
1 
5

Time: 14:25:36 Jan 30 1995
Signal Profile Processing: Average
Spectral Peak Processing: Average

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 203 18763 494.7245 0 0.0000
Bi 209 37433 304.8027 0 0.0000

1 Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 
3i 209 </

0.5012
37433

0.0132
304.8027

64.4655 1.7325 ug/1
ions/sec

% RSD 

2.6875

Printed 14:25 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

~ta Set: 
Data Set Description: 
Pa.rameter Fi l e: 

Samp e ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
81 ank: 
Oi 1ution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Cali bration: 

Sample 
Intensity 

Pb 208 18763 
Bi 209 37433 

• Net Ratio/ 
Intensity 

Pb 208 ? 0.5012 
Bi 209 <Y 37433 

• 

M3f3.39 
Cordova Soi ls - HN03/HC104 
Pb 

M363 9-f31 

Sample 
109 
Not Subtracted , 
5 
14:25:36 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

494.7245 
304.8027 

Std. 
Dev. Cone. 

0 
0 

0.0132 64.4655 
304.8027 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

1.7325 

Printed 14: 25 CST Jan 30 1995 

14: 25:46 Ja n 30 1995 

% RSO 

ug/1 2.6875 
ions/sec 

Page 



14:27:14 Jan 30 1995

a Set:
Data Set Description: 
Parameter File:

Sample ID:
Sample Description: 
Sample Type:
Sequence Number: 
Blank:
Dilution Factor: 
Number of Repeats;

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

50ppb

Sample
110
Not Subtracted 
1 
5

Time: 14:27:04 Jan 30 1995
Signal Profile Processing; Average
Spectral Peak Processing: Average

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 208 22869 806.6844 0 0.0000
3i 209 58556 797.0117 0 0.0000

1 Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 
Bi 209 <K

0.3905
58556

0.0138
797.0117

49.9545 1.8059 ug/1
ions/sec

% RSD 

3.6151

Printed 14:27 CST Jan 30 1995 Page 1

(lli_ANTITATIVE ANALYSIS: SUMMARY RE.PORT 

a Set: 
Data Set Descr i ption: 
Paramete r Fi l e: 

Sam ple ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Blank: 
Di l ution Factor: 
Number of Repeats: 
Time: 
Si gnal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Ca li bration: 

Sample 
Intensity 

Pb 208 22869 
Bi 209 58556 

• Net Ratio/ 
Intensity 

Pb 208 ? 0. 3905 
Bi 209 < y 58556 

M.3s .J9 
Co rdova Soils - HN03/HC104 
Pb 

50ppb 

Sample 
110 
Not Subtracted 
1 
5 
14:27:04 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

806.6844 0 
797.0117 0 

Std. 
Dev. Cone. 

0.01 38 49.9545 
797.0117 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

1.8059 

?rin ted 14:27 CST Jan 30 199 5 

14 :27 : 14 J an 30 1995 

% RSD 

ug/ 1 3. 61 51 
ions/ sec 

Page 1 



14:23:40 Jan 30 1995

_ a Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID;
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
T i me :
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File: 
Calibration:

M3639-62

Sample
111
Not Subtracted 
1 
5
14:28:30 Jan 30
Average
Average

1995

[Untitled] 
External Standard

Pb 208 
Bi 209

Pb 208 
Bi 209 <y

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

38996 739.0074 0 0.0000
31600 371.8430 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

1.2340
31600

0.0234
371.8430

160,5260 3.0657

% RSD 

1.9098
ions/sec

Printed 14:23 C3T Jan 30 1995 Page 1

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

a Se .: 
Data Set Description: 
Parameter File : 

Sample ID: 
Sample Descript ion: 
Sample Type: 
Sequence Number: 
Blank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 

< y 

Sample 
Intensity 

38996 
31600 

Net Ratio/ 
Intensity 

1.2340 
31600 

M36 39 
Co rdova Soils - HN03/HC104 
Pb 

M3639-62 

Sample 
111 
Not Subtracted 
1 
5 
14:28:30 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

739.0074 0 
371.8430 0 

Std. 
Dev. Cone. 

0.0234 160.5260 
371.8430 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

3.0657 

Printed 14 : 23 CST Jan 30 1995 

14:28:40 Jan 30 1995 

% RSD 

ug/1 1.9098 
ions/sec 

Page 1 



14:30:07 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT
a Set:

Tata Set Description: 
ParaiTieter File:

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

M3639-63

Sample
112
Not Subtracted 
1 
5
14:29:57 Jan 30 1995
Average
Average

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 208 24948 730.9380 0 0.0000
Bi 209 33292 331.0325 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 ? 0.7494 0.0220 96.9927 2.8781
Bi 209 <Y 33292 331.0325

% RSD 

2.9673
ions/sec

Printed 14:30 CST Jan 30 1995 Page 1

Q!J~NTITATIVE ANALYSIS: SUMMARY REPORT 

a Set: 
ata Set Description: 

:->1ramete r Fil e: 

Sample ID: 
Samp l e Descript ion : 
Sampl e Type: 
Sequence Number: 
Blank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Cali brati on: 

Pb 208 
Bi 209 

Pb 208 
s· 209 

? 
<Y 

Sample 
Intensity 

24948 
33292 

Net Ratio/ 
Intensity 

0. 7494 
33292 

M3639 
Cordova Soils - HN03/HC104 
Pb 

M3639-63 

Sample 
112 
Not Subtracted 
1 
5 
14:29:57 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

730 .9380 0 
331.0325 0 

Std. 
Dev. Cone. 

0.0220 96.9927 
331 .0 32 5 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

2.8781 

0 r inted ~J:30 CST Jan 30 1315 

14:30:07 Jan 30 1995 

% RSD 

ug/1 2.9673 
ions/sec 

Page 



14:31:34 Jan 30 1995

_ 'a Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description;
Sample Type:
Sequence Number;
Blank;
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibration:

Sample
Intensity

16745
39178

Pb 208 
Bi 209

?b 208 
Bi 209

Net Ratio/ 
Intensity

0.4274 
39178

M3639-64

Sample
113
Not Subtracted 
1 
5
14:31:24 Jan 30
Average
Average

1995

[Untitled] 
External Standard

Std.
Dev.

855.3422
776.6635

Std.
Dev.

0.0218
776.6635

Blank
Intensity

0
0

Cone.

54.7878

Std.
Dev.

0.0000
0.0000

std.
Dev.

2.8620 ug/1
ions/sec

% RSD 

5.2237

Printed 14:31 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYSIS : SUMMARY REPORT 

Data Set Description: 
Paramete r File: 

Sample ID: 
Sample Description: 
Sample Type: 
Sequence Numbe r: 
Slanh. : 
Dilut ion Factor : 
Num ber of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Process in g: 

Ca libration File: 
Calibration: 

Sample 
Intensity 

Pb 208 16745 
Bi 209 39178 

• Net Ratio/ 
Intensity 

Pb 208 ? 0.4274 
Bi 209 < y 39 178 

M3639 
Cordova Soils - HN03/HCl04 
Pb 

t-13639-6 4 

Sample 
113 
Not Subtracted 
1 
5 
14:31:24 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

855.3422 
776.6635 

Std. 
Dev. Cone. 

0 
0 

0.0218 54. 7878 
776. 6635 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

2.8620 

Printed 14: 31 CST Jan 30 1995 

14:31:34 Jan JO 1995 

% RSD 

ug/1 5.2237 
ions/sec 

Page 1 



14:35:57 Jan 30 1995

,ta Set:
Data Set Description: 
Parameter File:

Sample ID:
Sample Description: 
Sample Type:
Sequence Number: 
Blank:
Dilution Factor: 
Number of Repeats:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

M3639-67

Sample 
116
Not Subtracted 
1 
5

Time: 14:35:47 Jan 30 1995
Signal Profile Processing: Average
Spectral Peak Processing: Average

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 208 18858 597.2758 0 0.0000
Bi 209 35361 607.0459 0 0.0000

1 Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 
Bi 209

■?

<Y
0.5333

35361
0.0169

607.0459
68.6689 2.2142 ug/1

ions/sec

% RSD

3.2245

Printed 14:35 C3T Jan 30 1995 Page 1

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

ta Set: 
Data Set Description: 
Paramete r Fil e: 

Sampl e ID: 
Sample Descript i on: 
Sample Type: 
Seq uence Number: 
Blank: 
Dilution Fac tor: 
Num ber of Repeats: 
Time: 
Signal Profile Process ing: 
Spectral Peak Processing: 

Calibration File: 
Cal i bration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

• 

? 
< Y 

Sample 
Intensity 

18858 
35361 

Net Ratio/ 
Intensity 

0.5333 
35361 

M3639 
Cordova Soils - HN03 /HC104 
Pb 

M3639-6 7 

Sample 
116 
Not Subtracted 
1 
5 
14:35:47 Jan 30 1995 
Average 
Average 

[ Un titled] 
External Standard 

Std. Bl ank 
Dev. Intensity 

597.2758 
607.0459 

Std. 
Dev. Cone. 

0 
0 

0.016 9 68 .668 9 
607.0459 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

2. 2142 

0 r in ted 14: 35 CST Jan 30 1995 

14 : 35:57 J an 30 1995 

% RSD 

ug/1 3 . 2245 
ions/ sec 

Page 1 



14:37:24 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

ta Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID;
Sample Description: 
Sample Type: 
Sequence Number: 
Blank:
Dilution Factor: 
Number of Repeats:

M3639-68

Sample
117
Not Subtracted 
1 
5

Time: 14:37:14 Jan 30 1995
Signal Profile Processing: Average
Spectral Peak Processing: Average

Calibration File: [Untitled]
Calibration: External standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 208 42218 816.3893 0 0.0000
Bi 209 29178 396.7659 0 0.0000

1 Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 
Bi 209

7
< y

1.4469
29178

0.0280
396.7659

188.4289 3.6678 ug/1
ions/sec

% RSD 

1.9465

Printed M:37 CST Jan 30 1995 Page 1

■..?

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

t a Set: 
Data Set Desc r ipt ion : 
Parameter File : 

Sample ID: 
Sample Descript i on: 
Sample Type: 
Sequence Number: 
Bl an k: 
Di l ution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Ca li bration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

• 

? 
<Y 

Sample 
Intensity 

42218 
29178 

Net Ratio/ 
Intensity 

1. 4469 
29178 

M3639 
Cordova Soils - HN03/HC104 
Pb 

M36 39- 68 

Sample 
117 
Not Subtracted 
1 
5 
14:37:14 J an 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

876.3893 0 
396.7659 0 

Std. 
Dev. Cone. 

0.0280 188.4289 
396. 7659 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

3.6678 

Prin ted 14 : 37 CST Jan 30 1995 

14: 37: 24 Jan 30 19 95 

% RSD 

ug/1 1.9465 
ions/ sec 

Page 



14:38:50 Jan 30 1995

'ta Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Cal ibration:

Sample
Intensity

133586
30745

M3639-69

Sample
118
Not Subtracted 
1 
5
14:38:40 Jan 30 1995
Average
Average

[Untitled]
External Standard

Pb 208 
8i 209

Pb 208 
Bi 209

2
<K

Net Ratio/ 
Intensity

4.3450 
30745

Std.
Dev,

1164.5665
492.4358

Std.
Dev.

0.0379
492.4358

Blank
Intensity

0
0

Cone.

563.3339

Std.
Dev.

0.0000
0.0000

std.
Dev.

4.9654 ug/1
ions/sec

% RSD

0.8737

Printed 14:38 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

ta Set: 
Data Set Descript ion: 
Pa rameter Fi e : 

Sample ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Bl an k: 
Dilu tion Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak .Processing: 

Cali bration File: 
Calibrati on: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

133586 
30745 

Net Ratio/ 
Intensity 

4.3450 
30745 

M3639 
Cordova Soils - HN03/HC104 
Pb 

M3639-69 

Sample 
118 
Not Subtracted 
1 
5 
14:38:40 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

1164.5665 0 
492.4358 0 

Std. 
Dev . Cone. 

0.0379 568.3339 
492.4358 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

4.9654 

Printed 14 :38 CST Jan 3C 1995 

14 :38 :50 Jan 30 995 

% RSD 

ug/1 0.87 37 
i ons/ sec 

Page 1 



14:40:16 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Wtd Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
8 lank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

200ppb

Sample
119
Not Subtracted 
1 
5
14:40:06 Jan 30
Average
Average

1995

Calibration File: 
Calibration;

[Untitled] 
External Standard

Sample
Intensity

Std.
Dev.

Blank
Intensity

Std.
Dev.

Pb 208 
Bi 209

89890
57866

4874.5991
1594.2103

0
0

0.0000
0.0000

Net Ratio/ 
Intensity

Std.
Dev.

Pb 208 
Bi 209

?
<Y

1.5534
57866

0.0842
1594.2103

Cone.

202.3944

Std.
Dev.

11.0429 ug/1
ions/sec

% RSD 

5.4561

Printed 14:40 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set Description: 
P.,rameter Fi l e : 

Sample ID: 
Sample Descripti on: 
Sample Type: 
Sec;uence Numbe r: 
8 Ltnk: 
Diluti on Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Cali bration: 

Pb 2·08 
Bi 209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

89890 
57866 

Net Ratio/ 
Intensity 

1.5534 
57866 

M3639 
Cordova Soils - HN03 / HC104 
Pb 

200ppb 

Sample 
119 
Not Subtracted 
1 
5 
14:40:06 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

4874.5991 
1594.2103 

Std. 
Dev·. Cone. 

0 
0 

0.0842 202 .3944 
1594. 2103 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

11. 0429 

Printed 14:40 CST Jan 30 1195 

14: 40: 16 J an 30 199.5 

% RSD 

ug/1 5.4561 
ions/ sec 

Pag-:: 1 



14:41:42 Jan 30 1995

ta Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing; 
Spectral Peak Processing;

Calibration File:
Calibration:

M3639-70

Sample
120
Not Subtracted 
1 
5
14:41:32 Jan 30 1995
Average
Average

[Untitled]
External Standard

Pb 208 
Bi 209

Pb 208 
Bi 209

■7

< K

Sample
Intensity

33961
30768

Net Ratio/ 
Intensity

1.1038 
30768

Std.
Dev-

1270.2065
551.5889

Std.
Dev.

0.0413
551.5889

Blank
Intensity

0
0

Cone.

143.4521

Std.
Dev.

0.0000
0.0000

std.
Dev.

5.4119 ug/1
ions/sec

% RSD

3.7726

Printed -4:41 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

ta Set: 
Data Set Descript ion: 
Pa r ameter File: 

Sample ID: 
Sample Descr iption : 
Sample Type: 
Sequence Number: 
8 ank: 
Dil uti on Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

• 

? 
< Y 

Sample 
Intensity 

33961 
30768 

Net Ratio/ 
Intensity 

1. 1038 
30768 

M3639 
Cordova Soils - HNO 3/HC1 O4 
Pb 

M3639- 70 

Sample 
120 
Not Subtracted 
1 
5 
14:41:32 Jan 30 1995 
Average 
Ave rage 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

1270.2065 
551.5889 

Std. 
Dev. Cone. 

0 
0 

0.0413 143.4521 
551.5889 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

5.4119 

?r1n t ed ' 4:4 1 CS T Jan 10 1995 

14:41:42 Jan 30 1995 

% RSD 

ug/1 3. 7726 
i ons/ s ec 

Pa ge 1 



14:43:03 Jan 30 1995

ta Set:
Data Set Description: 
Paramete!" File:

Sample ID:
Sample Description: 
Sample Type:
Sequence Number: 
Blank:
Dilution Factor: 
Number of Repeats:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

M3639-71

Sample 
121
Not Subtracted 
1 
5

Time: 14:42:58 Jan 30 1995
Signal Profile Processing: Average
Spectral Peak Processing: Average

Calibration' File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 208 32149 841.1948 0 0.0000
Bi 209 31991 551.2566 0 0.0000

1 Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 
Bi 209

j>
< K

1.0049
31991

0.0263
551.2566

130.4911 3.4469 ug/1
ions/sec

% RSD

2.6415

Printed 14:43 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYS IS : SUMMARY REPORT 

ta Set: 
Data Set Descripti on: 
Paramet e r File: 

Sample ID: 
Sample Desc r iption: 
Sample Type: 
Seq uence Number : 
Blank: 
Di lution Facto r : 

umbe r of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibrat i on· File: 
Calibration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 
< Y 

Sample 
Intensity 

32149 
31991 

Net Ratio/ 
Intensity 

1. 0049 
31991 

M315 3<J 
Cordo va Soils - HN03 /HC10j 
Pb 

M36 39-7 1 

Sample 
121 
Not Subtracted 
1 
5 
14:42:58 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

841.1948 0 
551.2566 0 

Std. 
Dev. Cone. 

0..0263 130.4911 
551.2566 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

3. 4469 

c ri nted 1~:43 CST Jan 30 1995 

14:43:08 Jan 10 199 5 

% RSD 

ug/1 2. 6415 
ions/ sec 

Page 1 



14:44:34 Jan 30 1995

ta Set:
Data Set Description: 
Parameter File:

Sample ID:
Sample Description: 
Sample Type:
Sequence Number: 
Blank:
Dilution Factor: 
Number of Repeats:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

M3639-72

Sample 
122
Not Subtracted 
1 
5

Time: 14:44:24 Jan 30 1995
Signal Profile Processing: Average
Spectral Peak Processing: Average

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 208 29874 888.0117 0 0.0000
Bi 209 32112 364.2455 0 0.0000

1 Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 
Bi 209 <K

0.9303
32112

0.0277
364.2455

120.7087 3.6250 ug/1
ions/sec

% RSD

3.0031

Printed 14:44 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYS IS: SUMMARY REPORT 

ta Se:. : 
Data Set Desc ription: 
P,:1.r .:1mete r File: 

Sample ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Blank : 
Di , ution Factor: 
Number of Repeats: 
Time: 
Signal Profile Process ing: 
Spectral Peak Process ing: 

Calibration File: 
Cali brat i on: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

29874 
32 112 

Net Ratio/ 
Intensity 

0 .930 3 
32112 

M3 1339 
Cordova Soils - HN03/HC 104 
Pb 

M3639-7 2 

Sample 
122 
Not Subtracted 
1 
5 
14: 44:24 Jan 30 1995 
Average 
Average 

[Unt itl ed] 
External Standard 

Std. Bl ank 
Dev. Intensity 

888.0117 
364.2455 

Std. 
Dev. Cone. 

0 
0 

0. 0277 120 . 7087 
364 . 2455 

Std. 
Dev. 

0.0000 
0.0000 

Std . 
Dev. 

3 . 6250 

Printed 14 :44 CST Jan 30 1995 

14:44: 34 Jan 30 1995 

% RSD 

ug/l 3 .0031 
ions/sec 

Page 



14:46:01 Jan 30 1995

la Set:
Data Set Description: 
Parameter File:

Sample ID:
Sample Description: 
Sample Type;
Sequence Number; 
Blank:
Dilution Factor: 
Number of Repeats:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

M3639-73

Sample 
123
Not Subtracted 
1 
5

Time: 14:45:51 Jan 30 1995
Signal Profile Processing; Average
Spectral Peak Processing: Average

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 208 41575 912.6304 0 0.0000
Bi 209 28382 658.4946 0 0.0000

1 Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 
Bi 209

p
<Y

1.4648 
28382

0.0322
658.4946

190.7823 4.2152 ug/1
ions/sec

% RSD 

2.2094

Printed 14:46 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set Desc ription: 
Parameter File : 

Sample ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Blank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

Sample 
Intensity 

Pb 208 41575 
Bi 209 28382 

• Net Ratio/ 
Intensity 

Pb 208 ? 1 . 4648 
Bi 209 <Y 28382 

M3639 
Cordova Soils - HN03/HC104 
Pb 

M3639-73 

Sample 
123 
Not Subtracted 
1 
5 
14:45:51 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

912.6304 0 
658.4946 0 

Std. 
Dev. Cone. 

0.0322 190 .78 23 
658.4946 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

4.2152 

0 rinted 14 :46 CST Jan 30 19 95 

14:46:01 Jan 30 1995 

% RSD 

ug/ l 2.209 4 
ions/sec 



14:47:23 Jan 30 1995

ta Set:
Data Set Description: 
i^araiTieter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibration:

Sample
Intensity

59690
24828

M3639-74

Sample
124
Not Subtracted 
1 
5
14:47:18 Jan 30 1995
Average
Average

[Untitled]
External Standard

Pb 208 
Bi 209

Pb 208 
Bi 209 <Y

Net Ratio/ 
Intensity

2.4042 
24828

Std.
Dev.

1038.5178
165.4745

Std.
Dev.

0.0418
165.4745

Blank
Intensity

0
0

Cone.

313.9183

Std.
Dev.

0.0000
0.0000

std.
Dev.

5.4333 ug/1
ions/sec

% RSD 

1.7467

Printed 14:47 C3T Jan 30 1995 Page 1

14:47:23 Jan 30 1995 

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

.ta Set: M3639 
Data Set Descripti on: 
0 a r 3rnete, File : 

Cordova Soils - HN03 / HClOJ 
Pb 

Sample ID: 
Sampl e Desc ri pt ion: 
Sampl e Type: 
Sequence Number: 
3lank: 
Dilu tion Factor: 
Number of Repeats: 

M3639-74 

Sample 
124 
Not Subtracted 
1 
5 

Time: 
Signal Profile Processing: 

14:47:18 Jan 30 1995 
Average 

Spectral Peak Processing: Average 

Calibration File: 
Calibration: 

[Untitled] 
Exte r nal Standard 

Pb 208 
Bi 209 

Sample 
Intensity 

Std. 
Dev. 

59690 1038.5178 
24828 165.4745 

Net Ratio/ Std. 
Intensity Dev. 

Blank 
Intensity 

Cone. 

0 
0 

Pb 208 
Bi 20 9 

? 
< y 

2.4042 
24828 

0.0418 
165.4745 

313.9183 

~r ,n t ed 14 : 4 7 SST Jan 30 1995 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

5.4833 ug/l 
ions/sec 

% RSD 

1 . 7 46 7 

Pa ge 



14:43:55 Jan 30 1995

'ta Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
31ank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibration:

M3639-75

Sample
125
Not Subtracted 
1 
5
14:48:45 Jan 30 1995
Average
Average

[Untitled]
External Standard

Pb 208 
Bi 209

Pb 208 
Bi 209

j>
<Y

Sample
Intensity

35473
29983

Net Ratio/ 
Intensity

1.1831 
29983

Std.
Dev.

1345.0739
334.2292

Std.
Dev.

0.0449
334.2292

Blank
Intensity

0
0

Cone.

153.8490

Std.
Dev.

0.0000
0.0000

std.
Dev.

5.8808 ug/1
ions/sec

% RSD 

3.8225

Printed 14:43 CST Jan 30 1995 Page i

QUANTITATIVE ANALYSIS: SUMMARY REPOR1 

ta Set: 
Data Set De sc rip tion: 
Pa, amete r Fil e: 

Sampl e ID: 
Sampl e Descript ion: 
Sample Type: 
Sequence Number: 
313.nk : 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

Sample 
Intensity 

Pb 208 35473 
Bi 209 29983 

• Net Ratio/ 
Intensity 

Pb 208 ? 1 . 1831 
Bi 20 9 <Y 29983 

M3639 
Cordova Soils - HN03/HCl04 
Pb 

M3639-75 

Sample 
125 
Not Subtracted 
1 
5 
14:48:45 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

1345.0739 
334.2292 

Std. 
Dev. Cone. 

0 
0 

0 . 0449 153 . 8490 
334 . 2292 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

5.8808 

Printed 14 :48 CST Jan 30 1995 

14: 48:55 Jan 30 1995 

% RSO 

ug/1 3 . 8225 
ions/sec 

?3.gE 1 



14:50:22 Jan 30 1995
%

ta Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
T ime:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibration:

M3639-76

Sample
126
Not Subtracted 
1 
5
14:50:12 Jan 30 1995
Average
Average

[Untitled]
External Standard

Pb 208 
Bi 209

Pb 208 
3i 209

•p
<Y

Sample
Intensity

21268
34037

Net Ratio/ 
Intensity

0.6248 
34037

Std.
Dev.

684.7620
1011.3423

Std.
Dev.

0.0201
1011.3423

Blank
Intensity

0
0

Cone.

80.6677

Std.
Dev.

0.0000
0.0000

std.
Dev.

2.6373 ug/1
ions/sec

% RSD 

3.2593

Printed U:50 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYSIS : SUMMARY REPORT 

" ta. Set: 
Data Set Description: 
Paramete r File: 

Samp le ID: 
Sample Description: 
Sampl e Type: 
Sequence Number: 
3lank : 
Dil ution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

21268 
34037 

Net Ratio/ 
Intensity 

0.6248 
34037 

M'.l 639 
Co rdo va Soils - HN03/HC104 
Pb 

M3639-76 

Sample 
126 
Not Subtracted 
1 
5 
14:50:12 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std . Blank 
Dev. Intensity 

684.7620 
1011.3423 

Std. 
Dev. Cone. 

0 
0 

0.0201 80. 6677 
1011.3423 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

2. 6373 

Pr 1~ted 14 : 50 CST Jan 30 1~95 

14 : 50:2 2 Jan 30 1995 

% RSD 

ug/l 3.2693 
ions/sec 

?Jge 



14:51:50 Jan 30 1995

ata Set:
Data Set Description: 
Parameter !=^ile:

Sample ID:
Sample Description: 
Sample Type:
Sequence Number: 
Blank:
Dilution Factor: 
Number of Repeats:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

M3639-77

Sample 
127
Not Subtracted 
1 
5

Time: 14:51:40 Jan 30 1995
Signal Profile Processing: Average
Spectral Peak Processing: Average

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 208 19693 821.4050 0 0.0000
Bi 209 35703 976.4921 0 0.0000

1 Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 
B1 209

9

<K
0.5516

35703
0.0230

976.4921
71.0642 3.0159 ug/1

ions/sec

% RSD 

4.2439

Printed 14:51 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYSI S: SUMMARY REPORT 

Data Set Descr i pt ion: 
?ar!:lmeter :-ile: 

Sample ID: 
Sample Descr iption: 
Sample Type: 
Sequence Number: 
'3lank : 
Cilut1 on Factor: 
Num ber of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration Fi l e: 
Ca libration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

• 

? 
<Y 

Sample 
Intensity 

19693 
35703 

Net Ratio/ 
Intensity 

0.5516 
35703 

M?.639 
Cordova Soils - HN03 / HC104 
Pb 

M3639-77 

Sample 
127 
Not Subtracted 
1 
5 
14:51:40 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

821.4050 0 
976.4921 0 

Std. 
Dev. Cone. 

0.0230 71 .0642 
976.4921 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

3.0159 

Printed 4:51 CST Jan 30 1995 

1J:51:50 Jan 30 1995 

% RSD 

ug/1 4 . 2439 
ion s/ sec 



14:53:18 Jan 30 1995

mta Set:
Data Set Description: 
Parameter File:

Sample ID:
Sample Description: 
Sample Type:
Sequence Number: 
Blank:
Dilution Factor: 
Number of Repeats:

QUANTITATIVE ANALYSIS: SUMMARY REPORJ

M3639
Cordova Soils - HN03/HC104 
Pb

M3639-78

Sample
128
Not Subtracted 
1 
5

Time: 14:53:08 Jan 30 1995
Signal Profile Processing: Average
Spectral Peak Processing: Average

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 208 21510 834.5079 0 0.0000
Bi 209 37444 933.0823 0 0.0000

1 Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 
Bi 209

9

</
0.5745

37444
0.0223

933.0823
74.0641 2.9216 ug/1

ions/sec

% RSD

3.9446

Printed 14:53 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYSIS : SUMMARY REPORT 

Data Set Descript ion: 
?:1.rameter Fi le: 

Sample ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
g1ank: 
Qilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 
< Y 

Sample 
Intensity 

21510 
37444 

Net Ratio/ 
Intensity 

0.5745 
37444 

M3639 
Cordova Soils - HNO 3/ HClO4 
Pb 

M36 39-78 

Sample 
128 
Not Subtracted 
1 
5 
14:53:08 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

834.5079 
933.0823 

Std. 
Dev . Cone. 

0 
0 

0.0223 74.0641 
933.0823 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

2 .9 216 

Printed 14:53 CST J an 30 1995 

14:53 : 18 Jan 30 1995 

% RSD 

ug/1 3 .9446 
ions/sec 

Pa.ge 



14:54:45 Jan 30 1995

uata Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description;
Sample Type:
Sequence. Number:
Blank;
Dilution Factor;
Number of Repeats;
Time;
Signal Profile Processing; 
Spectral Peak Processing:

Calibration File:
Calibrat ion;

Sample
Intensity

45058
58898

lOOppb

Sample
129
Not Subtracted 
1 
5
14:54:35 Jan 30
Average
Average

1995

[Untitled] 
External Standard

Pb 208 
Bi 209

Pb 208 
Bi 209

9

< Y

Net Ratio/ 
Intensity

0.7650 
58898

Std.
Dev.

1665.1478
947.2818

Std.
Dev.

0.0283
947.2818

Blank
Intensity

0
0

Cone.

99.0432

Std.
Dev.

0.0000
0.0000

std.
Dev.

3.7061 ug/1
ions/sec

% RSD 

3.7419

Printed 14;54 C3T Jan 30 1995 Page 1

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

ata Set: 
Data Set Description: 
?ar?tmete r File: 

Sample ID: 
Sample Description: 
Sample Type: 
Sequence. Number: 
3lank: 
Dilu t i on Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 

< y 

Sample 
Intensity 

45058 
58898 

Net Ratio/ 
Intensity 

0.7650 
58898 

M3639 
Cordova Soils - HN03 / HC104 
Pb 

100ppb 

Sample 
129 
Not Subtracted 
1 
5 
14:54:35 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

1665.1478 0 
947.2818 0 

Std. 
Dev. Cone. 

0.0283 99.0432 
947.2818 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

3.7061 

Printed 14:54 CST Jan 30 1995 

14:54:45 Jan 30 19g5 

% RSD 

ug/1 3.7419 
ions /sec 

Pa9e 



15:06:18 Jan 30 1995

ta Set:
Data Set Description: 
Parameter Pile:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File;
Calibration:

QCB_1

Sample
130
Not Subtracted 
1 
5
15:06:08 Jan 30 1995
Average
Average

[Untitled]
External Standard

Pb 208 
Bi 209

Sample
Intensity

1548
59846

Net Ratio/ 
Intensity

Std.
Dev.

50.0145
1424.3123

Std.
Dev.

Blank
Intensity

Pb 208 
Bi 209

? 0.0259 8.357E-04
<Y 59846 1424.3123

.0
0

Cone.

2.1491

Std.
Dev.

0.0000
0.0000

std.
Dev.

0.1096 ug/1
ions/sec

% RSD 

5.0977

Printed 15:06 CST Jan 30 1995 Page 1

QUANTITATIVE ANA LYSIS : SUMMARY REPORT 

Data Set Descrip tion : 
P1rameter i="ile: 

Sample ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Blank: 
Di .ution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

• 

? 
<Y 

Sample 
Intensity 

1548 
59846 

Net Ratio/ 
Intensity 

0.0259 
59846 

M36 39 
Cordova Soils - HN03 /HC104 
Pb 

QCB_ 

Sample 
130 
Not Subtracted 
1 
5 
15:06:08 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

50.0145 . o 
1424.3123 0 

Std. 
Dev. Cone. 

8.357E-04 2. 1 491 
1424.3123 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

0.1096 

Printed 15:06 CST Jan 30 1995 

15 :06: 18 Jan 30 1995 

% RSD 

ug/1 5 . 0977 
ions/sec 

?a.se 1 



15:07:45 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

Tata Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

QCB 2

Sample
131
Not Subtracted 
1 
5
15:07:35 Jan 30 1995
Average
Average

Calibration File: 
Calibration:

[Untitled] 
External Standard

Sample
Intensity

Std.
Dev.

Blank
Intensity

Std.
Dev.

Pb 208 
Bi 209

443
60749

92.9969
1319.8638

0
0

0.0000
0.0000

Net Ratio/ 
Intensity

Std.
Dev.

Pb 208 
Bi 209

7
<Y

7.299E-03
60749

1.531E-03
1319.8638

Cone.

-0.2849

Std.
Dev.

0.2007 ug/1
ions/sec

% RSD 

70.4256

Printed 15:07 CST Jan 30 1995 Page 1

ata Set: 

UANTITATIVE_ANALYSIS: SUMMARY REPORT 

M3639 
Data Set Descript 1on : 
Paramete r File: 

Sampl e ID: 
Samp e Descript ·on: 
Samp e Type: 
Sequence Number: 
8-lank : 
Di ,ut ·on Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Ca ibration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

443 
60749 

Net Ratio/ 
Intensity 

7.299E-03 
60749 

Cordova Soils - HN03/HC 104 
Pb 

QCB_2 

Sample 
131 
Not Subtracted 
1 
5 
15:07:35 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

92.9969 
1319.8638 

Std. 
Dev. Cone. 

0 
0 

1.531E-03 -0.2849 
1319.8638 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

0.2007 

Prin ted 5:07 CS T Jan 30 1395 

15:07:45 Jan 30 1995 

% RSD 

ug/i 70 .4256 
ions /sec 

Page 



15:09:11 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

ata Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC1C4 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
T ime:
Signal Profile Processing: 
Spectral Peak Processing:

QCB 3

Sample
132
Not Subtracted 
1 
5
15:09:01 Jan 30 1995
Average
Average

Calibration File: 
Calibration;

[Untitled] 
External Standard

Sample
Intensity

Std.
Dev.

Blank
Intensity

Std.
Dev.

Pb 208 
Bi 209

286
64863

83.6880
1355.4459

0
0

0.0000
0.0000

Net Ratio/ 
Intensity

Std.
Dev.

Pb 208 
Bi 209

2
< y

4.404E-03
64863

1.290E-03
1355.4459

Cone.

-0.6644

Std.
Dev.

0.1691 ug/1
ions/sec

% RSD 

25.4574

Printed 15:09 CST Jan 30 1995 Page 1

~ t ., Sele 

QUANTITATIVE ANALYSIS: SUMMARJ REPORT 

M3 639 
Data Set Description: 
?a r·amet.e r Fi l e: 

Samp le ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Blank: 
Dilution Factor : 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Cali bration: 

Pb 208 
Bi 209 

• 
Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

286 
64863 

Net Ratio/ 
Intensity 

4.404E-03 
64863 

Cordova Soils - HN03/HC104 
Pb 

QCB_3 

Sample 
132 
Not Subtracted 
1 
5 
15:09:01 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

83.6880 
1355.4459 

Std. 
Dev. Cone. 

0 
0 

1.290E-03 -0.6644 
1355.4459 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

0.1691 

Printed 15:09 CST Jan 30 1995 

15:09: 11 Jan 30 1995 

% RSD 

ug/1 25 .4574 
ions/ sec 

Page 



15:10:38 Jan 30 1995

ta Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibration:

QCB_4

Sample
133
Not Subtracted 
1 
5
15:10:28 Jan 30
Average
Average

1995

[Untitled] 
External Standard

Pb 208 
Bi 209

Pb 208 
Bi 209 <Y

Sample
Intensity

303
62482

Net Ratio/ 
Intensity

4.848E-03 
62482

Std.
Dev.

24.0075
1195.9594

Std.
Dev.

3.842E-04
1195.9594

Blank
Intensity

0
0

Cone.

-0.6062

Std.
Dev.

0.0000
0.0000

std.
Dev.

0.0504 ug/1
ions/sec

% RSD 

3.3093

Printed 15:10 CST Jan 30 1995 Page 1

e,a Set: 

Q!)ANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set Description: 
Paramete r File: 

Sampl e ID: 
3ample Description: 
Sample Type: 
Sequence Number: 
Blank: 
D;lution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibrati on: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

303 
62482 

Net Ratio/ 
Intensity 

4.848E-03 
62482 

M3639 
Cordova Soils - HN03 ; HC104 
Pb 

QCB 4 

Sample 
133 
Not Subtracted 
1 
.5 
15:10:28 Jan 30 1995 
Average 
Ave rage 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

24.0075 0 
1195.9594 0 

Std. 
Dev. Cone. 

3.842E-04 -0.6062 
1195.9594 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

0.0504 

Print ed 15: 0 CST .J,:rn '30 1395 

15:10:38 Jan 30 1995 

% RSD 

ug/ 1 8.3093 
~ons/sec 

P3.ge 1 



15; 12:05 Jan 30 1995

ata Set:
Data Set Desc>-ipt'on: 
Par’r.eter File:

Sa^.'.ple ID:
Sample Description: 
Sample Type:
Sequence Number:
B1ank;
Dilution Factor: 
Number of Repeats: 
Time:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

QCS 2262 1: 10

Sample 
134
Not Subtracted 
1 
5
15:11:55 Jan 30 1995

Signal Profile Processing: Average
Spectral Peak Processing: Average •

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 208 9153 213.9067 0 0.0000
Bi 209 44304 842.0613 0 0.0000

1 Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 7 0.2066 4.828E-03
Bi 209 <Y 44304 842.0613

25.8395 0.6329 ug/1
ions/sec

% RSD

2.4494

Printed 15:12 CST Jan 30 1995 Page

Qlli\_NTITAJ:VE ANALYSIS: SUMMARY REPORT 

M3639 
Data Set Descript·Jn: 
Par• ~,ete r File: 

S,,r-,pl e ID : 
Sample Desc ription: 
Sampl e Type: 
Sequence Number: 
Blank : 
Dil ution Factor: 
Number of Repeats: 
Time: 
Signal Profi l e Processing: 
Spectral Peak Processing: 

Calibration File: 
Calib ration: 

Pb 203 
Bi 209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

91 53 
44304 

Net Ratio/ 
Intensity 

0.2066 
44304 

Cordova Soils - HN03/HC104 
Pb 

QCS 2262 1 : 10 

Sample 
134 
Not Subtracted 
1 
.5 
15:11:55 Jan 30 1995 
Average 
Average · 

[Untitled] 
External Standa rd 

Std. Blank 
Dev. Intensity 

213 .9067 
842.0613 

Std. 
Dev. Cone. 

0 
0 

4.828E-03 25 .8395 
842.0613 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

0 . 6329 

Pri nted 1::12 CST Jan 30 1195 

15: 12:05 Jan 30 1995 

% RSD 

ug/1 2.4494 
ions/sec 



15:^3:31 Jan 30 1905

Wta Set;
Data Set Description: 
Paraneter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3539
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor;
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Cal ibrat ion:

QCS 1376 1:10

Sample
135
Not Subtracted 
1
5
15:13:21 Jan 30 1995
Average
Average

[Untitled]
Exte'^nal Standard

Pb 2G3 
3i 209

Pb 208 
Bi 209 <Y

Sample
Intensity

110001
45567

Net Ratio/ 
Intensity

2.4141 
45567

Std,
Dev.

1559.7209
703.5139

Std.
Dev.

0.0342
703.5139

Blank
Intensity

0
0

Cone.

315.2162

Std.
Dev.

0.0000
0.0000

std.
Dev.

4.4871 ug/1
ions/sec

% RSD

1.4235

Printed 15:13 CST Jan 30 1995 Page i

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set Descripti on: 
P2.r- ::r.1e~e r Fi e: 

Sample ID: 
Sample Desc rip ~i on : 
Sample Ty pe: 
S2c:; uence Num ber : 
Slan k: 
!;il.Jtion Facto:--: 
M·-rnber of Repeats: 
Time: 
Signal Profi l e Processing: 
Spectra l Peak Processing: 

Calibration Fil e: 
C2. 1 i!Jration : 

, '.: 203 
3~ 209 

::'!J 208 
Si 209 

? 

<Y 

Sample 
Intensity 

11000 1 
45567 

Net Ratio/ 
Intensity 

2. 4141 
45567 

M'lt:39 
Co rdov3 So~ l s - HN03 / HC10d 
p~ 

QCS 137 6 1: 10 

Sample 
135 
Not Subtracted 
1 

5 
15:13:21 Jan 30 1995 
Average 
Average 

[Untitl ed] 
External Standard 

Std . Blank 
Dev. Intensity 

1559 .7209 
703.5139 

Std. 
Dev. Cone. 

0 
0 

0.0342 315 . 21 62 
703.5139 

Std. 
Qev . 

0. 0000 
0.0000 

Std. 
Dev. 

4.4871 

1'5:' 3: 31 J .3. n 10 1')95 

% RSD 

ug/1 1. 4235 
ions/ sec 

?::.ge 1 



15:14:58 Jan 30 1995

ta Set:
Data Set Description: 
Parameter File:

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: Average
Spectral Peak Processing: Average

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

QCS 1366 1:10

Sample
136
Not Subtracted 
1 
5
15:14:48 Jan 30 1995

Calibration File: 
CalIbratlon:

[Untitled] 
External Standard

Pb 208 
B1 209

Pb 208 
Bi 209

9
<Y

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

5863 722.0601 0 0.0000
48825 373.0386 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

0.1201
48825

0.0148
373.0386

14.5004 1.9387

% RSD

13.3697
ions/sec

Printed 15:14 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

,c. ·3 Set: 
Data Set Descrip~ 1an : 
P:i : am~t~ : File : 

Samp e ID: 
Sampl e Descr i ption : 
Sarnpi e Type: 
Sequence Number: 
Blank : 
'.)iluti on Factor: 
Number of Repeats: 
Time : 
Signal Profile Process in g: 
Spectral Peak Processing: 

Calibration Fil e: 
Ca i bration: 

Sample 
Intens ity 

Pb 208 5863 
Bi 209 48825 

• Net Ratio/ 
Intensity 

Pb 208 ? 0.1201 
Bi 209 < y 48825 

~ 3639 
Co rdova Soils - HN0 3/HC 104 
Pb 

QCS 1366 1: 10 

Sample 
136 
Not Subtracted 
1 
5 
15:14:48 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

722.0601 
373.0386 

Std. 
Dev. Cone. 

0 
0 

0.0148 14 .5004 
373.0386 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

1.938 7 

Pr nted 15 : 14 CST Jan 30 '.395 

15:14:53 Ja n 30 199.5 

% RSD 

ug/7 13 . 3697 
ions/sec 



15:16:25 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT
ta Set:

Data Set Description: 
Parair.eter File:

M3639
Cordova Soils - HN03/HC10J

Sample ID:
Sample Description: 
Sample Type: 
Sequence Number: 
Blank:
Dilution Factor: 
Number of Repeats:

QCS 1367 1:10

Sample
137
Not Subtracted 
1 
5

Time: 15:16:15 Jan 30 1995
Signal Profile Processing: Average
Spectral Peak Processing: Average

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 208 5180 234.1253 0 0.0000
Bi 209 35461 841.5400 0 0.0000

1 Net Ratio/ Std. std.
Intensity Dev. Cone. Dev,

Pb 208 
Bi 209 <Y

0.1461 
35461

6.602E-03
841.5400

17.9069 0.8655 ug/1
ions/sec

% RSD

4.8333

Printed 15:16 C3T Jan 30 1995 °age 1

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set Descr i pt i on : 
?a:-amete:· Fi l e: 

Samp 1e ID: 
Samp l e Description: 
Sample Type: 
Sequence Number: 
Blan k: 
Ji l ution Factor: 
Number of Repeats: 
Ti me: 
Si gnal Profile Processing: 
Spect ral -Peak Processing: 

Calib ration File: 
Calibration : 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

5180 
35461 

Net Ratio/ 
Intensity 

0. 1461 
35461 

M31S39 
Cordova Soi ls - HN03/HC 104 
?t:: 

QCS 1367 1: 10 

Sample 
137 
Not Su btracted 
1 
5 
15: 16 :15 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

234 .1 253 
841.5400 

Std. 
Dev. Cone. 

0 
0 

6.602E-03 17. 9069 
841.5400 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

0.8655 

?nnted 15 : 16 CST J an 30 1995 

15 : 16 : 25 Jan 30 1995 

% RSD 

ug/1 4 . 8333 
i ons/sec 

::,age 1 



15:17:52 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

ta Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Slank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

50ppb

Sample
138
Not Subtracted 
1 
5
15:17:42 Jan 30 1995
Average
Average

Calibration File: 
Calibration:

[Untitled] 
External Standard

Sample
Intensity

Std.
Dev.

Blank
Intensity

Std.
Dev.

Pb 203 
Bi 209

23214
60301

460.4908 
1059.1830

0
0

0.0000
0.0000

Net Ratio/ 
Intensity

Std.
Dev.

Pb 208 
Bi 209 <Y

0.3850
60301

7.637E-03
1059.1830

Cone.

49.2231

Std.
Dev.

1.0011 ug/1
ions/sec

% RSD 

2.0337

Printed ^5:17 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

ta Set: 
Data Set Descript ion: 
0 .;1,·ameter Fi le : 

3ampl e ID: 
Sampl e Description: 
Sarr.ple Type: 
Sequence Number: 
3lank : 
C"lution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Cal ibration Fil e: 
Cc.librati on: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

23214 
6030 1 

Net Ratio/ 
Intensity 

0.3850 
60301 

M3639 
Cordova Soils - HNO3 / HClO4 
Pb 

50ppb 

Sample 
138 
Not Subtracted 
1 
5 
15:17:42 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Bl ank 
Dev. Intensity 

460.4908 0 
1059.1830 0 

Std. 
Dev. Cone. 

7.637E-03 49.2231 
1059.1 830 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

1 . 0011 

Printed 1 5: 17 CST Jan 30 i995 

15: 17:5~ Jan 30 1995 

% RSD 

ug/l 2. 0337 
ions/sec 

Page 



15:19:13 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

ta Set:
Data Set Description: 
Parameter File;

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description: 
Sample Type: 
Sequence Number: 
Blank:
Dilution Factor: 
Number of Repeats:

QCD-1

Sample
139
Not Subtracted 
1 
5

Time: 15:19:08 Jan 30 1995
Signal Profile Processing: Average
Spectral Peak Processing: Average

Calibration File: [Untitled]
Calibration: External standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 208 29780 660.4958 0 0.0000
Bi 209 38160 701.4308 0 0.0000

1 Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 
Bi 209 <5^

0.7804
38160

0.0173
701.4308

101.0589 2.2689 ug/1
ions/sec

% RSD 

2.2452

Printed 15:19 CST Jan 30 1995 Page 1

UANTITATIVE ANA LYSIS : SUMMARY REPORT 

'.:a Set: 
Dat Set Desc ri ption: 
?a.rameter F1le: 

Sam;Jle ID: 
Sample Description: 
Samp l e Type: 
Sequence Number: 
B1ank : 
Dilu t ion Factor: 
Number of Re peats : 
Time: 
Signal Prof il e Processing: 
Spectral Peak Process ing: 

Calibration File: 
Calibration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

29780 
38160 

Net Ratio/ 
Intensity 

0.7804 
38160 

M36 '39 
Cordova So ils - HN03/HCl04 
Pb 

QCD-1 

Sample 
139 
Not Subtracted 
1 
5 
15 :19:08 Jan 30 1995 
Average 
Average 

[Unt itl ed] 
External Standard 

Std. Blank 
Dev. Intensity 

660.4958 
701.4308 

Std. 
Dev . Cone. 

0 
0 

0.0173 101.0589 
701.4308 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

2. 2689 

Prin ted 15:19 CST Jan 30 1995 

15: 19: 1,3 Jan 3C 1-39 5 

% RSD 

ug/1 2.2452 
ions/sec 



15;20;45 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

ta Set;
Data Set Description: 
Paramater File:

M3539
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number;
Blank:
Dilution Factor:
Number of Repeats:
T ime:
Signal Profile Processing: 
Spectral Peak Processing:

QCD-2

Sample
140
Not Subtracted 
1 
5
15:20:35 Jan 30 1995
Average
Average

Calibration File: 
Calibration;

[Untitled] 
External Standard

Sample
Intensity

Std.
Dev.

Blank
Intensity

Std.
Dev.

Pb 208 
Bi 209

17
15

6.5867
3.3912

0
0

0.0000
0.0000

Net Ratio/ 
Intensity

Std.
Dev.

Pb 208 
Bi 209

9

<K
1.1433 

15
0.4391
3.3912

Cone.

148.6288

Std.
Dev.

57.5627 ug/1
ions/sec

% RSD

33.7291 \:
■'-,i

t:
"M
I

Printed 15:20 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYSIS : SUMMARY REPORT 

ta Set: 
Data Set Descr1pt io~: 
P,1:-am,:=te r Fi le: 

Sar:i;J le ID: 
Sample Descripti on: 
Sample Type: 
Sequence Number: 
Blank: 
D~lution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration Fil e : 
Calibration: 

Sample 
Intensity 

Pb 208 17 
Bi 209 15 

• Net Ratio/ 
Inte nsity 

Pb 208 ? 1.1433 
Bi 209 < Y 15 

M3'3 39 
Co rdova Soils - HN03 / HC704 
Pt: 

QCD- 2 

Sample 
140 
Not Subtracted 
1 
5 
15:20:35 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std . Blank 
Dev. Intensity 

6. 5867 
3.3912 

Std. 
Dev. Cone. 

0 
0 

0.4391 148.6288 
3.3912 

Std . 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

57.5627 

Pri nted 15 : 20 CST Jan 30 1995 

15 : 20: 45 Ja n 30 1995 

% RSD 

ug/ 1 38 .72 91 
ions/ sec 

Page 1 



15:22:13 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

ta Set:
Data Set Description:
Parameter File:

Calibration File: 
Calibration:

Sample
Intensity

Pb 203 
Bi 209

17
15

Net Ratio/ 
Intensity

Pb 208 
Bi 209 <Y

1.1664 
15

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

QCD-21

Sample
141
Not Subtracted 
1 
5
15:22:03 Jan 30 1995
Average
Average

[Untitled] 
External Standard

Std.
Dev.

Blank
Intensity

Std.
Dev.

12.4287
4.6043

0
0

0.0000
0.0000

std.
Dev.

0.8398
4.6043

Cone.

151.6545

Std.
Dev.

110.0854 ug/1
ions/sec

% RSD

72.5896

Printed 15:22 C3T Jan 30 1995 ^age 1

■'i

UANTITATIVE ANALYSIS: SUMMARY R~l:_ORT 

ta Set : 
Da ta Set Desc r1 ption : 
?l r amete r F1la: 

Sampl e ID: 
Sample Descr i pt ion : 
Sample Type : 
Sequence Numbe r : 
Blank : 
Diluti on Factor: 
Num ber of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration Fi l e: 
Calibration : 

Sample 
Intensity 

Pb 208 17 
Bi 209 15 

Net Ratio/ 
Intensity 

Pb 208 ? 1.1664 
Bi 209 . <Y 15 

M3639 
Cordova Soils - HN03/HC104 
Pb 

QCD-21 

Sample 
141 
Not Subtracted 
1 
5 
15:22:03 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

12.4287 0 
4.6043 0 

Std. 
Dev. Cone. 

0.8398 151.6545 
4.6043 

Std. 
Dev. 

. 0. 0000 
0.0000 

Std. 
Dev. 

110.0854 

Printed 15: 22 CST Jan 30 1995 

15:22: 1.3 Jan 30 19 95 

% RSD 

ug/1 72.5896 
ions/sec 



15:23:41 Jan 30 1995

ta Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:

QCD-22

Sample
142
Not Subtracted 
1 
5
15:23:31 Jan 30
Average
Average

[Untitled]

1995

Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 208 31940 453.1891 0 0.0000
Bi 209 39228 417.5623 0 0.0000

1 Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 ? 0.8142 0.0116 105.4919 1.5144
Bi 209 </ 39228 417.5623

% RSD

1.4356
ions/sec

Printed 15:23 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set Des cription: 
Parameter Fil e: 

Sampl e ID: 
Sample Descripti on: 
Samp le Type: 
Sec;uence Number: 
3lank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 

< y 

Sample 
Intensity 

31940 
39228 

Net Ratio/ 
Intensity 

0.8142 
39228 

M'3639 
Cordova Soi ls - HN0 3/HC104 
Pb 

QCD- 22 

Sample 
142 
Not Subtracted 
1 
5 
15:23:31 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

453.1891 
417.5623 

Std . 
Dev. Cone. 

0 
0 

0.0116 105.4919 
417.5623 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

1. 5144 

Printed 15 : ~3 CS T Jan 30 1995 

15:23:41 Jdn 30 1995 

% RSD 

ug/1 1 . 4356 
ions/sec 

P,1ge ' 



15:25:08 Jan 30 1905

ta Set:
Data Set Description: 
Parameter File:

Sample ID;
Sample Description: 
Sample Type:
Sequence Number: 
Blank:
Dilution Factor; 
Number of Repeats:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

QCD-42

Sample
143
Not Subtracted 
1 
5

Time; 15:24:58 Jan 30 1995
Signal Profile Processing: Average
Spectral Peak Processing: Average

Calibration File: [Untitled]
Calibration; External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 208 23890 597.8676 0 0.0000
Bi 209 38781 426.1804 0 0.0000

1 Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 
Bi 209

9
</

0.6160
38781

0.0154 
426.1804

79.5120 2.0209 ug/1
ions/sec

% RSD 

2.5417

Printed 15:25 C3T Jan 3C 1995 Page

- ta Sat: 

QUANTITATIVE ANALYSIS : SUMMARY REPORT 

Da ta Set Descript ion: 
p.3. ~ameter File: 

Samp 1 e ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Blank : 
_,lution Factor: 
N~mber of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Caiibration: 

Sample 
Intensity 

Pb 208 23890 
Bi 209 38781 

• Net Ratio/ 
Intensity 

Pb 208 ? 0.6160 
Bi 209 <Y 38781 

M363g 
Cordova Soils - HN03/HCl04 
Pb 

QCD-42 

Sample 
143 
Not Subtracted 
1 
5 
15:24:58 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

597.8676 0 
426.1804 0 

Std. 
Dev. Cone. 

0.0154 79.5120 
426.1804 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

2.0209 

0 r,nted 15: 25 CST Jan 3C 1995 

15:25:08 Jan 10 1905 

% RSD 

ug/1 2. 5417 
ions/sec 

Page 



15:26:34 Jan 30 1995

ta Set;
Data Set Description: 
Parameter File:

Sample ID:
Sample Description: 
Sample Type;
Sequence Number: 
Blank;
Dilution Factor: 
Number of Repeats;

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

QCD-52

Sample 
144
Not Subtracted 
1 
5

Time; 15:26:24 Jan 30 1995
Signal Profile Processing: Average
Spectral Peak Processing: Average

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 208 23141 920.6292 0 0.0000
Bi 209 42329 810.0825 0 0.0000

1 Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 
8i 209 <Y

0.5467
42329

0.0217
810.0825

70.4224 2.8511 ug/1
ions/sec

% RSD 

4.0486

Printed 15:26 CST Jan 30 1995 Page 1

UANTITATIV~MALY-_SIS; SUMMARY REPORT 

~ta Set : 
0Jta Set Desc r iption: 
P3. ra.meter Fi le: 

Sampl e ID: 
Sample Description : 
SJmpl e Type: 
Sequence Number: 
8 ank: 
Dilution Factor : 
Number of Repeats: 
Time: 
Signal Profi le Processing: 
Spectral Peak Process ing : 

Calibration File: 
Calibr-ation: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

23141 
42329 

Net Ratio/ 
Intensity 

0.546 7 
42329 

M3 i339 
Cordov ~ Soils - HN03/HC704 
Pb 

QCD-52 

Sample 
144 
Not Subtracted 
1 
5 
15:26:24 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

920 . 6292 0 
810.0825 0 

Std. 
Dev. Cone. 

0. 0217 70 .4224 
810 .0825 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

2.8511 

Printed 15:26 CS7 Jan 30 1195 

5:26:34 Jan 30 1995 

% RSD 

ug/1 4 . 0486 
i ons/sec 



15:23:00 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

ta Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor;
Number of Repeats;
Time:
Signal Profile Processing: 
Spectral Peak Processing:

QCD-61

Sample
145
Not Subtracted 
1 
5
15:27:50 Jan 30 1995
Average
Average

Calibration File: 
Calibration:

[Untitled] 
External Standard

Pb 208 
Bi 209

°b 208 
Bi 209

2
<y

Sample Std.
Intensity Dev.

12341 311.7083
46393 806.1292

Net Ratio/ Std.
Intensity Dev.

0.2660 6.719E-03
46393 806.1292

Blank
Intensity

Std.
Dev.

0
0

0.0000
0.0000

Cone.

33.6294

Std.
Dev.

0.8808 ug/1
ions/sec

X RSD 

2.6191

Printed 15:28 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

t ,1 Set: 
Data Set Descri ptio1 
Pa r amete r Fi l e : 

Sample IO: 
Sample Descr i pt i on: 
Samp l e Type: 
Sequence Number: 
Blan k: 
Di~ ution Factor: 
Numbe; of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration Fi le: 
Ca li bration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

12341 
46393 

Net Ratio/ 
Intensity 

0.2660 
46393 

M3639 
Cordova Soils - HN03 / HCl04 
Pb 

QCD- 61 

Sample 
145 
Not Subtracted 
1 
5 
15:27:50 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

311.7083 0 
806.1292 0 

Std. 
Dev. Cone. 

6.719E-03 33.6294 
806.1292 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

0. 8808 

0 r1 nt ed 15 : 28 CST Jan 30 1995 

15: 28 : 00 Jan 30 1995 

% RSD 

ug/l 2.61 91 
ions/sec 



15:29:26 Jan 30 1995

'ca Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M36 39
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
T ime:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File: 
Calibration:

QCD-62

Sample
146
Not Subtracted 
1 
5
15:29:16 Jan 30 1995
Average
Average

[Untitled]
External Standard

Pb 208 
Bi 209

Pb 208 
Bi 209

7
<Y

Sample
Intensity

22262
40337

Net Ratio/ 
Intensity

0.5519 
40337

Std.
Dev.

437.8174
1136.9634

Std.
Dev.

0.0109
1136.9634

Blank
Intensity

0
0

Cone.

71.1055

Std.
Dev.

0.0000
0.0000

std.
Dev.

1.4228 ug/1
ions/sec

% RSD

2.0010

Printed 15:29 CST Jan 30 1995 Page

QUANTITATIVE ANALYSIS : SUMMARY REPORT 

a .S et: 
Da t a Set De scr i ption: 
P,H J.rne te r Fil e: 

Sampl e ID: 
Sample Desc r ipt i on: 
Samp l e Type: 
Sequence Number : 
'.3 1 ank: 
L,il ution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Ca li bration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

22262 
40337 

Net Ratio/ 
Intensity 

0.5519 
40337 

M36J9 
Ccrdova Soi l s - HN03 /HC104 
Pb 

QC0-6 2 

Sample 
146 
Not Subtracted 
1 
5 
15:29:16' Jan 30 1995 
Average 
Average 

(Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

437.8174 0 
1136.9634 0 

Std. 
Dev. Cone. 

0.0109 71. 1055 
1136.9634 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

1. 4228 

Pri~ted ~5 : 29 CST Jan 30 1995 

i5:29:~6 Jan 30 1995 

% RSD 

ug/ 1 2.0010 
i ons/ sec 



15:30:52 Jan 30 1995

ta Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibration:

500ppb

Sample
147
Not Subtracted 
1 
5
15:30:42 Jan 30 1995
Average
Average

[Untitled]
External Standard

Pb 208 
Bi 209

Pb 208 
Bi 209

j>

<K

Sample
Intensity

22254
56797

Net Ratio/ 
Intensity

0.3918 
56797

Std.
Dev.

508.4861
1200.2085

Std.
Dev.

8.953E-03
1200.2085

Blank
Intensity

0
0

Cone.

50.1206

Std.
Dev.

0.0000
0.0000

std.
Dev.

1.1736 ug/1
ions/sec

% RSD

2.3415

Printed 15:30 CST Jan 30 1995 Page '

QUANTITATIVE ANALYSI S: SUMMARY REPORT 

ta Set: 
Data Set Desc r ipt ion: 
Pa rameter File: 

Sample ID: 
Sample Descr i pt i on : 
Sampl e Type: 
Sequence Number: 
Blank : 
Di l ution Factor: 
Number of Repeats: 
Time: 
Signal Prof il e Processing: 
Spectral Peak Processing: 

Cali bration Fil e: 
Cali bration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

22254 
56797 

Net Ratio/ 
Intensity 

0.3918 
56797 

M363 9 
Cordova So il s - HN03/HC1 04 
Pb 

500ppb 

Sample 
147 
Not Subtracted 
1 
5 
15: 30 :42 Jan 30 1995 
Average 
Average 

[Untitled] 
Externa l Standard 

Std. Blank 
Dev. Intensity 

508.4861 0 
120 0.2085 0 

Std. 
Dev. Cone. 

8.953E-03 50 . 1206 
1200.2085 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

1. 1736 

Pr i nted 15 : 30 CST Ja n 30 199 S 

15 :30 : 52 Jan 30 1995 

% RSD 

ug/1 2. 3415 
ions/sec 



15:32:13 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

ta Set:
Data Set Description: 
Parameter File:

M3639
Cordova Soils - HN03/HC104 
Pb

I

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
T ime:
Signal Profile Processing: 
Spectral Peak Processing:

lOOppb

Sample
148
Not Subtracted 
1 
5
15:32:08 Jan 30 1995
Average
Average M

Calibration File: 
Calibration:

[Untitled] 
External Standard

Sample
Intensity

Std.
Dev.

Blank
Intensity

Std.
Dev.

Pb 208 
Bi 209

42049
55537

782.8003
1080.5269

0
0

0.0000
0.0000

Net Ratio/ 
Intensity

Std.
Dev.

Pb 208 
Bi 209 <y

0.7571
55537

0.0141
1080.5269

Cone.

98.0098

Std.
Dev.

■Ji;

1.8477 ug/1
ions/sec

% RSD

1.8852

Printed 15:32 CST jan 30 1995 Page 1

9UANTITATIVE ANALYSIS: SUMMARY REPOR~ 

Data Set De ssript i on: 
?:i.,amet e r Fil e : 

Sampl e ID: 
Samp l e Descr i pt i on: 
Sample Type: 
Sequence Number: 
8 lan k: 
Dilution Factor: 
Number of Repeats: 
Time: 
Si gnal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 

< y 

Sample 
Intensity 

42049 
55537 

Net Ratio/ 
Intensity 

0.7571 
55537 

M3639 
Cordova Soi l s - HNO3 / HC1O4 
Pb 

100ppb 

Sample 
148 
Not Subt r acted 
1 
5 
15:32:08 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

782.800 3 
1080.5269 

Std. 
Dev. Cone. 

0 
0 

0.014 1 98 .0098 
1080. 5269 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

1. 84 77 

Prin ted 5: 32 CST Jan 30 1995 

15: 32: 18 Jan 30 19J5 

% RSD 

ug/1 1.8852 
i ons / sec 



15:33:44 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

ta Set;
Data Set Description; 
Parameter File;

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID;
Sample Description: 
Sample Type: 
Sequence Number:
31ank;
Dilution Factor; 
Number of Repeats:

QCK-3 1:10

Sample
149
Not Subtracted 
1 
5

Time: 15:33:34 Jan 30 1995
Signal Profile Processing: Average
Spectral Peak Processing: Average

Calibration File; [Untitled]
Calibration; External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 208 14547 124.3845 0 0.0000
Bi 209 37734 366.2790 0 0.0000

1 Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 
B1 209

0.3855 3.296E-03
37734 366.2790

49.2949 0.4321 ug/1
ions/sec

% RSD 

0.3766

S'

-I
',3

Printed 15:33 CST Jan 30 1995 Page 1

Set: 

QUANTITAT_IVE ANALYSIS: SUMMARY REPORT 

M36:3 9 
Set Desc r i ption: 

Paramet e r Fi l e : 

Sample ID: 
Sample Descript i on: 
Sample Type: 
Sequence Number: 
Slan k: 
Di lution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Ca: i bration: 

Sample 
Intensity 

Pb 208 14547 
Bi 209 37734 

• Net Ratio/ 
Intensity 

Pb 208 ? 0.3855 
Bi 209 < y 37734 

• 

Co rdova So i l s - HN0 3/ HC 104 
Pb 

QC K-3 1: 10 

Sample 
149 
Not Subtracted 
1 
5 
15:33:34 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

124.3845 0 
366.2790 0 

Std. 
Dev. Cone. 

3.296E-03 49.2949 
366.2790 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

0.43 21 

Pr11 t ed '.5 : 33 C~T J an 30 139 5 

15:33: 44 Jan 30 1g95 

% RSD 

ug/ 1 0.8766 
i ons/ sec 

Page 



15:35: 10 Jan 30 1995

ta Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing; 
Spectral Peak Processing:

Calibration File;

QCK-4 1:10

Sample
150
Not Subtracted 
1 
5
15:35:00 Jan 30
Average
Average

[Untitled]

1995

Calibration; External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 208 16517 206.6942 0 0.0000
Bi 209 39506 967.6589 0 0.0000

1 Net Ratio/ Std. Std.
Intensity Dev. Cone. Dev.

Pb 208 ? 0.4181 5.232E-03 53.5633 0.6858
Bi 209 <Y 39506 967.6589

% RSD 

1.2804
ions/sec

Printed 15:35 CST Jan 30 1995 Page

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

.:i::a Set: 
Data Set Descr i ption : 
Parameter File: 

Samp 1 e ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
31 an k : 
D~lution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Process ing: 

Calibration Fi l e: 
Calibration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

• 

? 
<Y 

Sample 
Intensity 

16517 
39506 

Net Ratio/ 
Intensity 

0.4181 
39506 

M3f;39 
Cordova Soils - HN03 / ~Cl04 
Pb 

QCK-4 1: 10 

Sample 
150 
Not Subtracted 
1 
5 
15:35:00 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

206.6942 
967.6589 

Std. 
Dev. Cone. 

0 
0 

5.232E-03 53.5633 
967.6589 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

0.6858 

Printed 15:35 CST Jan 30 1995 

15:35: 10 Jan 30 1995 

% RSD 

ug/l 1.2804 
ions/sec 



15:36:32 Jan 30 1995

ta Set:
Data Set Description: 
Par-ameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3539
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibration:

QCK-2J 1:10

Sample
151
Not Subtracted 
1 
5
15:36:27 Jan 30 1995
Average
Average

[Untitled]
External Standard

Pb 208 
Bi 209

Pb 208 
Bi 209 < K

Sample
Intensity

> 3000377
58511

Net Ratio/ 
Intensity

51.2792 
58511

Std.
Dev,

3.762E+04
732.9047

Std.
Dev.

0.6430
732.9047

Blank
Intensity

0
0

Cone.

6720'. 8867

Std.
Dev.

0.0000
0.0000

std.
Dev.

34.2912 ug/1
ions/sec

% RSD

1.2542

Printed 15:36 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

Data Set Desc ri pti on : 
P::t :-- arnete r File: 

Sample ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Blank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

Sample 
Intensity 

Pb 208 > 3000377 
Bi 209 58511 

• Net Ratio/ 
Intensity 

Pb 208 ? 51.2792 
Bi 209 < y 58511 

M3639 
Co rdova Soils - HN03 / HC104 
Pb 

QC K-23 1: 10 

Sample 
151 
Not Subtracted 
1 
5 
15:36:27 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

3.762E+04 0 
732.9047 0 

Std. 
Dev. Cone. 

0.6430 672 .8867 
732.9047 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

34.2912 

P~inted 15:36 CST Jan 30 1995 

15: 36 :32 Jan 30 1995 

% RSD 

ug/1 1 . 2542 
ions/sec 



15:37:59 Jan 30 1995

ta Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibration:

QCK-25 1:10

Sample
152
Not Subtracted 
1 
5
15:37:49 Jan 30 1995
Average
Average

[Untitled]
External Standard

Pb 208 
Bi 209

Pb 208 
Bi 209

9

<Y

Sample
Intensity

152143
41062

Net Ratio/ 
Intensity

3.7052 
41062

Std.
Dev.

2.931E+04
973.9342

Std.
Dev.

0.7137
973.9342

Blank
Intensity

0
0

Cone.

484.4722

Std.
Dev.

0.0000
0.0000

std.
Dev.

93.5630 ug/1
ions/sec

% RSD

19.3124

Printed 15:37 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

ta Set : 
Data Set Descripti on: 
Parameter File: 

Samp 1 e ID: 
Sample Description: 
Sample Type: 
Sequence Numbe r : 
Bank : 
Dilut i on Factor : 
Number of Repeats: 
Time: 
Signal Profile Processin g: 
Spectral Peak Processing: 

Calibration File : 
Ca i brat ion : 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

• 

? 
<Y 

Sample 
Intensity 

152143 
41062 

Net Ratio/ 
Intensity 

3.7052 
41062 

M3639 
Cordova So ils - HNO3/HC1O4 
Pb 

QCK-25 1: 10 

Sample 
152 
Not Subtracted 
1 
5 
15:37:49 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev . Intensity 

2.931E+04 
973.9342 

Std . 
Dev. Cone. 

0 
0 

0.7137 484.4722 
973.9342 

Std. 
Dev. 

0.0000 
0.0000 

Std . 
Dev. 

93 .5 630 

15:37:53 Jan 30 1)95 

% RSD 

ug/1 19 . 3124 
ions/sec 

Page 1 



15:39:26 Jan 30 1995

^ta Set:
Data Set Description: 
Parameter File;

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type;
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibration:

QCK-45 1:10

Sample
153
Not Subtracted 
1 
5
15:39:16 Jan 30 1995
Average
Average

[Untitled]
External Standard

Pb 208 
Bi 209

Pb 208 
Bi 209

7
<Y

Sample
Intensity

17462
39465

Net Ratio/ 
Intensity

0.4425 
39465

Std.
Dev.

5061.5132
741.0187

Std.
Dev.

0.1283
741.0187

Blank
Intensity

0
0

Cone.

56.7600

Std.
Dev.

0.0000
0.0000

std.
Dev.

16.8126 ug/1
ions/sec

% RSD 

29.6206

Printed 15:39 C3T Jan 30 1995 Page 1

_ -:a Set : 

UANTITATIVE ANALtSIS: SUMMARY REPORT 

M3 6.39 
Data Set Descri ption: 
P.1rameter Fi le: 

Samp 1 e ID: 
Sample Desc ripti on: 
Sample Type: 
Sequence Number: 
B 1 ank : 
Di iu t10n Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Cali bration: 

Sample 
Intensity 

Pb 208 17462 
Bi 209 39465 

• Net Ratio/ 
Intensity 

Pb 208 ? 0 . d425 
81 209 <Y 39465 

Cordova Soi ls - HN03/~C104 
Pb 

QCK-45 1: 10 

Sample 
153 
Not Subt racted 
1 
5 
15:39:16 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

5061.5132 0 
741.0187 0 

Std. 
Dev . Cone. 

0. 1283 56.7600 
741.0187 

Std. 
Dev . 

0.0000 
0.0000 

Std. 
Dev. 

16.8126 

?r1nted ·5:39 CST Jan 30 1995 

15:39:26 Jan 30 1995 

% RSD 

ug/1 29.6206 
i ons/sec 

0 age 1 



15:40:53 Jan 30 1995

ta Set:
Data Set Description: 
Paraireter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File: 
Calibration:

QCK-55 1:10

Sample
154
Not Subtracted 
1 
5
15:40:43 Jan 30 1995
Average
Average

[Untitled]
External Standard

Pb 203 
Bi 209

Pb 208 
Bi 209 < y

Sample
Intensity

8571
41431

Net Ratio/ 
Intensity

0.2069 
41431

Std.
Dev.

1120.1310
908.3382

Std.
Dev.

0.0270
908.3382

Blank
Intensity

0
0

Cone.

25.8773

Std.
Dev.

0.0000
0.0000

std.
Dev.

3.5442 ug/1
ions/sec

% RSD

13.6960

Printed 15:40 C3T Jan 30 1995 Page 1

~UANTITATIVE ANALYSIS: SUMMARY REPORJ 

ta Set: 
Data Set Descr1ption : 
Pararr.ete r Fi le: 

Sample ID: 
Sample Descri~tion: 
Sample Type: 
Sequence Number: 
Bl ank : 
Dil ution Factor: 
Numbe r of Repeats: 
Ti me: 
Signal Prof il e Process in g: 
Spectral Peak Processing: 

Calibration File: 
Cali brat ion : 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

8571 
41431 

Net Ratio/ 
Intensity 

0.2069 
41431 

M363 9 
Cordova So i l s - HNO 3/HC 1O4 
Pb 

QCK-55 1: 10 

Sample 
154 
Not Subt racted 
1 
5 
15:40:43 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev . Intensity 

1120.1310 
908.3382 

Std. 
Dev. Cone. 

0 
0 

0.0270 25. 8773 
908.3382 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

3.5442 

Pr, ri ted t 5: 40 C::3T .Ja n 30 ~ 995 

15:40 : 53 J an 30 1995 

% RSD 

ug/1 13.6960 
ions/sec 



15:42:21 Jan 30 1995

r:a Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:

QCK-63 1:10

Sample
155
Not Subtracted 
1 
5
15:42:11 Jan '30 1995
Average
Average

[Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 203 9852 164.7894 0 0.0000
Bi 209 31931 619.2673 0 0.0000

1 Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 7 0.3085 5.161E-03 39.2054 0.6765
Si 209 <Y 31931 619.2673 ions/sec

% RSD 

1.7256

Printed 15:42 CST Jan 30 1995 Page 1

UANTITATIVE ANALYSIS : SUMMARY REPORT 

_,,:J Set: 
D~ta Set Desc ri ption: 
Paramete r Fi 1e: 

Samp .e ID : 
Sample Description: 
Sample Type: 
Sequence Number: 
8 ank: 
Di ution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibrati on File: 
Ca1i bration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

9852 
31931 

Net Ratio/ 
Intensity 

0.3085 
31931 

M3639 
Cordcva Soils - HN03/HC104 
Pb 

QCK-63 1: 10 

Sample 
155 
Not Subtracted 
1 
5 
15:42:11 Jan ·30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

164.7894 0 
619.2673 0 

Std. 
Dev. Cone. 

5.161E-03 39 . 2054 
619.2673 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

0 . 6765 

Pn n-t:.ed ◄ ;: • 
' ,.J. ~ cs~ J an 30 1995 

5:4~:21 Jan 30 1995 

% RSD 

ug/1 1.7256 
ions/sec 



15:43:49 Jan 30 1995

ta Set:
Data Set Description: 
Parameter File:

Sample ID:
Sample Description: 
Sample Type:
Sequence Number: 
Blank:
Dilution Factor; 
Number of Repeats:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

QCK-64 1:10

Sample
156
Not Subtracted 
1 
5

Time: 15:43:39 Jan 30 1995
Signal Profile Processing: Average
Spectral Peak Processing: Average

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 208 6368 109.4810 0 0.0000
Bi 209 34956 308.2754 0 0.0000

1 Net Ratio/ Std. Std.
Intensity Dev. Cone. Dev.

Pb 208 
Bi 209 <K

0.1822
34956

3.132E-03 
308.2754

22.6385 0.4106 ug/1
ions/sec

% RSD 

1.8136

Printed 15:43 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYSIS: SUMMARY REP08T 

ta Set: 
Data Set Description: 
Paramet e r File: 

Samp 1 e ID: 
Sample Descr iption: 
Sample Type: 
Sequence Number: 
3lank: 
Diluti on Factor : 
Num ber of Repeats: 
Time: 
Si gnal Profile Processing: 
Spectral Peak Process i ng: 

Calibration File: 
Calibration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

6368 
34956 

Net Ratio/ 
Intensity 

0. 1822 
34956 

M36 39 
Corjova Soils - HN03 / ~Cl04 
Pb 

QCK-64 1: 10 

Sample 
156 
Not Subtracted 
1 
5 
15:43:39 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

109.4810 
308.2754 

Std. 
Dev. Cone. 

0 
0 

3.1 32 E-0 3 22 .6385 
308.2754 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

0.4106 

Printed 15:43 CST Jan 30 1995 

15:43:4g Jan 30 1995 

% RSD 

ug/1 1 . 8136 
ions/sec 



15:45:16 Jan 30 1995

ta Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Slank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File: 
Calibration:

Sample
Intensity

22233
53853

QCS 2732 50ppb

Sample
157
Not Subtracted 
1 
5
15:45:06 Jan 30 1995
Average
Average

[Untitled]
External Standard

Pb 208 
Bi 209

Std.
Dev.

612.4471
1452.7834

Blank
Intensity

Pb 208 
Bi 209

9
<Y

Net Ratio/ 
Intensity

0.4129 
53853

Std.
Dev.

0.0114
1452.7834

0
0

Cone.

52.8785

Std.
Dev.

0.0000
0.0000

std.
Dev. % RSD

1.4908 ug/1
ions/sec

2.8193

Printed 15:45 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYSIS : SUMMARY REPORT 

~ta Set: 
Data Set Description: 
Parameter File: 

Sample ID: 
Sample Description : 
Sample Type: 
Sequence Number: 
Blank : 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Prof il e Process in g: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 

< y 

Sample 
Intensity 

22233 
53853 

Net Ratio/ 
Intensity 

0.4129 
53853 

M3639 
Cordova Soi ls - HN03/HC104 
Pb 

QCS 2782 50ppb 

Sample 
157 
Not Subtracted 
1 
5 
15:45:06 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

612.4471 0 
145 2. 7834 0 

Std. 
Dev. Cone. 

0.0114 52 .8785 
1452.7834 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

1 . 4908 

Prin ted 15 :45 CST Jan 30 1995 

1: :45:1 6 Jan 30 1995 

% RSD () ~\M-i 
ug/1 2.8193 \D6 
ions/sec 

P:i ge 1 



15:46:43 Jan 30 1995

ta Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank;
Dilution Factor:
Number of Repeats:
T ime;
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File;
Calibration;

ID-7 2:10

Sample
158
Not Subtracted 
1 
5
15:46:33 Jan 30 1995
Average
Average

[Untitled]

Pb 208 
Bi 209

Pb 208 
Bi 209

9

< y

External Standard

Sample Std. Blank std.
Intensity Dev. Intensity Dev.

25564 152.1321 0 0.0000
44001 620.6362 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Vc.
0.5810 3.457E-03 74.9195 . 0.4532

44001 620.6362

% RSD

0.6050
ions/sec

Printed 15:46 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYS IS: SUMMARY REPORT 

ta Set: 
Data Set Description: 
Paramete r Fil e: 

Sample ID: 
Sample Descript ion: 
Sample Type: 
Sequence Number : 
Blank : 
Dilu tion Factor: 
Number of Repeats: 
Time: 
Signal Profi l e Processing: 
Spectral Peak Process in g: 

Calibration Fi le: 
Calibration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

25564 
44001 

Net Ratio/ 
Intensity 

0.5810 
44001 

M3 639 
Cordova Soils - HN03 /HC 104 
Pb 

ID-7 2 : 10 

Sample 
158 
Not Subtracted 
1 
5 
15:46:33 Jan 30 1995 
Average 
Average 

[Untitl ed] 
Ext ernal Standard 

Std. Blank 
Dev. Intensity 

152.1321 
620.6 362 

Std. 
Dev. Cone. 

0 
0 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

3.4.57E-03 74 . 9195 )(_5.. 0.4532 

~~.\o 620.6362 

~rinted 15:46 SST Jan 30 1395 

15:46:43 Jan 10 1995 

% RSD 

~Cf½ 
ug/1 0 . 6050 
ions/sec ,gc,g 

?age 



15:48:09 Jan 30 1995

ta Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
OTlution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File: 
Calibration:

ID-11 2:10

Sample
159
Not Subtracted 
1 
5
15:47:59 Jan 30
Average
Average

[Untitled]

1995

Pb 208 
Bi 209

Pb 208 
Bi 209

7
<Y

External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

25098 346.6250 0 0.0000
39264 941.3797 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

0.6392 8.828E-03 82.5508j^^.j_'\1.1573
39264 941.3797

% RSD

ions/sec

fWn£>,j
1.4019

Printed 15:48 C3T Jan 30 1995 Page 1

QUANTITATIVE ANAlYSIS: SUMMARY REPORT 

ta. Se"'.:: 
Data. Set Descript ion: 
P:tr a.mat e r File: 

Sample ID: 
Sample Description: 
s ~mple Type: 
Sequence Number: 
Blank: 
Dilution Facto r: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Process ing: 

Calibration File: 
Calibration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 
< y 

Sample 
Intensity 

25098 
39264 

Net Ratio/ 
Intensity 

0.6392 
39264 

M3639 
Cordova Soils - HN03/HC104 
Pb 

ID-11 2: 10 

Sample 
159 
Not Subtracted 
1 
5 
15:47:59 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

346.6250 0 
941.3797 0 

Std. 
Dev. Cone. 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

'tOS 
8.828E-03 s2 . 55os~,r:11. 1513 

941.3797 

?r1nted 15 :48 CST Jan 30 1995 

15: 48 :09 Jan 30 1995 

q, RSD 
~J 

,., 

ug/1 1 . 4019 '-\-~< ions/sec 

::,age 1 



15:4Q:35 Jan 30 1995

ta Set:
Data Set Description: 
Parameter '^ile:

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
T ime:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:

ID-19 2:10

Sample
160
Not Subtracted 
1 
5
15:49:25 Jan 30 1995
Average
Average

[Untitled]
Ca'1ibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 208 21779 181.4487 0 0.0000
Bi 209 39090 716.6879 0 0.0000

1 Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 ■ ? 0.5571 4.642E-03 71.7930 0.6085
Bi 209 < Y 39090 716.6879 ions/sec

0.3476 ^1^

Printed 15:49 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYSIS: SUMMARY ~EPQRT 

ta Se: : 
Data Set Descri pti on: 
Parame: e ; c ;1 e : 

Samp 1 e ID: 
Sample Descr i pt ion: 
Samp le Type: 
Sequence Number: 
Blan k: 
Di ut ion Factor: 
Number of Repeats: 
Time: 
Si gnal Profile Processing: 
Spectral Peak Process i ng: 

Calibration File: 
Ca :i bration: 

Sample 
Intensity 

Pb 208 21779 
Bi 209 39090 

• Net Ratio/ 
Intensity 

Pc 208 ? 0 . 5571 
Bl 209 < y 39090 

M3639 
Cordova Soi l s - HN03/HC 104 
Pb 

ID-19 2 : 10 

Sample 
160 
Not Subtracted 
1 
5 
15:49:25 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

181.4487 0 
716.6879 0 

Std. 
Dev. Cone. 

Std. 
Dev. 

0.0000 
0 .0000 

Std. 
Dev. 

4.642E-03 71. 7930 't 5z_. 0.6085 
716.6879 -?f,l' _o 

Printed 15: 43 cs~ Jan 30 1g95 

15 : 49:3 5 Jan 30 199 5 

% RSD 
~V:J -ug/1 0.8476 
~1~ ions / sec 



15:51:01 Jan 30 1095

ta Set:
Data Set Description: 
Parameter File:

Sample ID:
Sample Description: 
Sample Type:
Sequence Number: 
Blank:
Dilution Factor: 
Number of Repeats:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

ID-8

Sample 
161
Not Subtracted 
1 
5

Time: 15:50:51 Jan 30 1995
Signal Profile Processing: Average
Spectral Peak Processing: Average

Calibration File: [Untitled]
Calibrat ion: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 208 61435 446.8711 0 0.0000
Bi 209 28152 314.6908 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone. Dev.

Pb 208 ? 2.1822 0.0159 284.8246 2.0808
Bi 209 <Y 28152 314.6908 ions/sec

0.7306

Printed ’5:51 CST Jan 30 1995 Page i

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

ta Set: 
Data Set De scri ption: 
Parameter Fil e: 

Samp 1 e ID: 
Sample Description: 
Sample Type: 
Sequence Number: 
Blank : 
Dilution Factor: 
Numbe r of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Ca ibration : 

Pb 208 
Bi 20 9 

Pb 208 
81 209 

? 
< y 

Sample 
Intensity 

61435 
28152 

Net Ratio/ 
Intensity 

2. 1822 
28152 

M3639 
Cordova Soils - HN03/HC104 
Pb 

ID-8 

Sample 
161 
Not Subtracted 
1 
5 
15:50:51 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

446.8711 
314.6908 

Std. 
Dev. Cone. 

0 
0 

0.0159 284 . 8246 
314.6908 

Std. 
Dev. 

0.0000 
0 .0000 

Std. 
Dev. 

2.0808 

15:51:01 Jan .30 19 9:S 

% RSD ~ 
ug/1 0 .7 306 ~D ions/sec 



15: 52:27 J.an 30 1905

ta Set:
Data Set Description: 
Farameter File:

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: Average
Spectral Peak Processing: Average

QUANTITATIVE ANALYSIS:_SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
=>b

ID-41

Sample
162
Not Subtracted 
1 
5
15:52:17 Jan 30 1995

Calibration File: [Untitled]
Calibration: External Standard

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

Pb 208 29057 528.6020 0 0.0000
Bi 209 33028 288.2582 0 0.0000

1 Net Ratio/ Std. std.
Intensity Dev. Cone. Dev. % RSD

Pb 208 ? 0.8798 0.0160 114.0872 2.0981 ug/1 1.8390
Bi 209 <Y 33028 288.2582 ions/sec

Printed 15:52 CST Jan 30 1995 Page 1

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

~a Se t: 
Data Sa t Descri pt i on: 
F:: r· =.mete r File: 

S.Jmp le ID: 
Sample Description: 
Sample Type: 
::e~uence Number: 

Dilution Factor: 
Number of Repeats : 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

29057 
33028 

Net Ratio/ 
Intensity 

0.8798 
33028 

M3f3 39 
Cordova Soils - HN03/YC10 4 
Ot:: 

ID-41 

Samp l e 
162 
Not Subtracted 
1 
5 
15:52:17 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

528.6020 0 
288.2582 0 

Std. 
Dev. Cone. 

0.0160 114.0872 
288.2582 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

2.0981 

P1·1nt ed 15 : 52 CST Jan 30 1395 

% RSD ~ -ug/1 1.8390 l I I ions/sec 



15:53:54 Jan 30 1995

za Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3539
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File: 
Calibration;

Sample
Intensity

24756
32846

Pb 208 
Bi 209

Pb 208 
Bi 209

7
<Y

Net Ratio/ 
Intensity

0.7537 
32846

ID-63

Sample
163
Not Subtracted 
1 
5
15:53:44 Jan 30 1995
Average
Average

[Untitled]
External Standard

Std.
Dev.

558.0839
361.3742

Std.
Dev.

0.0170
361.3742

Blank
Intensity

0
0

Cone.

97.5583

Std.
Dev.

0.0000
0.0000

std.
Dev. % RSD

2.2273 ug/1
ions/sec

2.2830 ^7

Printed *5:53 GST Jan 30 1995 Page

QUANTITATIVE ANALYSIS: SUMMARY REPORT 

a Set: 
Data Set De sc r ipt ion: 
P:t :·ame t e r F · 1e : 

Samp le IO: 
Sample Descripti on : 
Sample Type: 
Seq uence Number: 
Blank: 
Di l ut i on Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Calibrat i on: 

Sample 
Intensity 

Pb 208 24756 
Bi 209 32846 

• Net Ratio/ 
Intensity 

Pb 208 ? 0.7537 
R" - ' 209 <Y 32846 

M3(;3 9 
Co rdova Soils - HN0 3/HC 04 
Pb 

I D- 63 

Sample 
163 
Not Subt racted 
1 
5 
15:53:44 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

558 .0839 0 
361.3742 0 

Std. 
Dev. Cone. 

0 . 0170 97.5583 
36 1. 3742 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

2 . 227 3 

Pr·n t ed '5:5 3 CST J an 30 1995 

15:53:54 Jan 30 1995 

% RSD 
~ 

ug/ 1 2 . 2830 
'17 i ons/ sec 



15:55:22 Jan 30 1995

•>

a Set:
Data Set Description: 
Parameter File:

QUANTITATIVE ANALYSIS: SUMMARY REPORT

M3639
Cordova Soils - HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number;
Blank:
Dilution Factor:
Number of Repeats:
T ime:
Signal Profile Processing: 
Spectral Peak Processing:

Calibration File:
Calibration:

lOOppb

Sample
164
Not Subtracted 
1 
5
15:55:12 Jan 30
Average
Average

1995

[Untitled] 
External Standard

Pb 203 
Si 209

Pb 203 
Bi 209

9
<Y

Sample
Intensity

38800
51415

Net Ratio/ 
Intensity

0.7546 
51415

Std.
Dev.

746.6182
1047.7250

Std.
Dev.

0.0145
1047.7250

Blank
Intensity

0
0

Cone.

97.6821

Std.
Dev.

0.0000
0.0000

std.
Dev.

1.9036 ug/1
ions/sec

% RSD 

1.9488

Printed 15:55 GST Jan 30 1995 ^age 1

- -~ Se:: 

QUANTITATIVE_ }.~ALY~J_S: SUMMARY REPORT 

~ ta s~t Oescr1pt~on: 
Pa . :'tme-t:.er ~i :e: 

Sample ID: 
Sampl e Description: 
Sampl e Type : 
Sequence Number: 
Blan k: 
Dilution Factor : 
Numbe r of Repeats: 
Ti me: 
Signal Prof il e Processing: 
Spectral Pea k Processing: 

Calibration File: 
Cali brat ion: 

Sample 
Intensity 

Pb 20,'3 38800 
Si 209 51415 

• Net Ratio/ 
Intensity 

Pb 208 ? 0 . 7546 
Bi 209 <Y 514 15 

M3639 
CordOVR Soils - HN03/HC104 
;:,b 

100ppb 

Sample 
164 
Not Subtrac ted 
1 
5 
15:55:12 Jan 30 1995 
Ave rage 
Average 

[Unt it led] 
External Standa rd 

Std. Bl ank 
Dev. Intensity 

746 . 6182 
1047. 7250 

Std. 
Dev. Cone. 

0 
0 

0 . 0145 97.6821 
1047. 7250 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. 

1. 9036 

?r1nted 5: 55 CST Jar 30 1995 

15:55:2~ Jan 30 1395 

% RSD 

ug/1 1. 9488 
ions/sec 



15:55; 4'} Jan 30 19'35

QUANTITAT ly E_. MAL YSI Sj„ SUMMRY

m
ta Set:

a Set Oesc^Tpf 
■axeter File: on;

M 3 5 3 9
Cordova Soils - HN03/HC104 
Db

Saxple ID;
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: 
Spectral Peak Processing:

Sample 
165
Not Subtracted 
1 
5
15:56:39 Jan 30
Average
Average

1995

Calibration File: 
Calibration:

[Untitled] 
External Standard

Pb 208 
Bi 209

tb 208 
Bi 209

9

<Y

Sample Std. Blank Std.
Intensity Dev. Intensity Dev.

54792 754.6282 0 0.0000
34329 291.2021 0 0.0000

Net Ratio/ Std. std.
Intensity Dev. Cone.

1.5961
34329

0.0220
291.2021

207.9875

X RSD

ions/sec
1.3855“^q5

Printed 15:56 CST Jan 30 1995 Page 1

:,amp e ID : 
Samp :e Desc ri~t ior. : 
Sampl e Type: 
Sequence Number: 
3l an k: 
Dil ut i on Factor: 
Number of Repeats: 
Ti me: 
Signal Profile Processing: 
Spectral Peak Processing: 

Calibration File: 
Cal i bration: 

Pb 208 
Bi 209 

Pb 208 
Bi 209 

• 

? 
<Y 

Sample 
Intensity 

54792 
34329 

Net Ratio/ 
Intensity 

1. 5961 
34329 

Cordova Soi ls - HN0 3/HC 104 

IK- 2F100 
\) . \ ~ ~';:;):) % J IC\_ q ~ VV\ ~lt, ':, C\,.-~ 7 

Samp l e 
165 
Not Subtracted 
1 
5 
15:56:39 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

754. 6282 0 
29 1 . 2021 0 

Std. 

Std. 
Dev. 

0. 0000 
0 .0000 

Std. 
Dev. Cone. ~-

0.0220 207.9875 \{:j)_y. 8816 
291.2021 

ug/ 1 
ions/ sec 

Prin ted 15 : 56 SST Jan 10 1995 

% RSD 
') ~~ 

1. 3855 \DB 



15:58:16 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

m
ta Set:

a Set Description: 
rameter -i'e:

M3639
Cordova Soils - ‘HN03/HC104 
Pb

Sample ID:
Sample Description:
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing: Average
Spectral Peak Processing: Average

Sample
166
Not Subtracted ■
1
5
15:58:06 Jan 30 1995

Calibration File: 
Calibration:

[Untitled] 
External Standard

Sample
Intensity

Std.
Dev.

Blank
Intensity

Std.
Dev.

Pb 208 
Bi 209

59688
35109

1417.5109
1114.3831

0
0

0.0000
0.0000

Net Ratio/ 
Intensity

Std.
Dev. Cone.

Std. 
iv.

Pb 208 
Bi 209

9

<Y
1.7001
35109

0.0404
1114.3831

221.6205 5.2927 ug/1
ions/sec

2.3882

Printed 15:58 CST Jan 30 1995 Page 1

~UANTITATIVE ANA LYSIS: SUMMARY REPORT 

ta Set: 
a Set Desc r ipti on: 

rarnete . c, ,e: 

Sample ID: 
Samp le ~escript·on: 
Samp le Type: 
Sequence Numbe r : 
81ank: 
Dilution Factor: 
Number of Repeats: 
Time: 
Signal Profile Processing: 
Spectral Peak Process ing: 

Calib ration File: 
Calibration: 

Pb 208 
Bi 209 

• Pb 208 
Bi 209 

? 
<Y 

Sample 
Intensity 

59688 
35109 

Net Ratio/ 
Intensity 

1.7001 
35 09 

M'J/339 
Cordova Soils - ~N0 3/HC1 04 
Pb 

IK-55+100 ~/ 
t .\ f\l.. ~")-1i;} ,0, ~ ~ ,{'v\">J~lf\--'') ':> 

Sample 
166 
Not Subtracted 
1 
5 
15:58:06 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

1417 .5 109 
1114.3831 

Std . 

0 
0 

Std. 
Dev. 

0.0000 
0 .0000 

Std. 
Dev. Cone. ~v. 

0.0404 221. 620\'D~ ,i 5.2927 
1114 . 3831 

Printed 15:58 CST Jan 30 199 5 

5 : S ;3 : 1 6 J an 3 iJ 1 9 9 5 

% RSD 
0,~ 

ug/1 2 . 3882 tti 
ions/sec 

?age 1 



■■

!5:59:43 Jan 30 1995

QUANTITATIVE ANALYSIS: SUMMARY REPORT

ta Set:
a Set Description: 

Trameter "ile:

M3639
Cordova Soils - HN03/HC104 
Pt

Sample ID:
Sample Description;
Sample Type:
Sequence Number:
Blank:
Dilution Factor:
Number of Repeats:
Time:
Signal Profile Processing; 
Spectral Peak Processing;

IK-61+50

Sample
167
Not Subtracted 
1 
5
15:59:33 Jan 30 1995
Average
Average

4:

Calibration File: 
Calibration:

[Untitled] 
External Standard

Sample
Intensity

Std.
Dev.

Blank
Intensity

Std.
Dev.

Pb 208 
Bi 209

37998
39669

1104.3170
409.6507

0
0

0.0000
0.0000

Net Ratio/ 
Intensity

Std.
Dev. Cone.

Pb 208 
Bi 209

9

< K
0.9579

39669
0.0278

409.6507

Std.

124.3234 , ,(\L 3.6493 ug/1

% RSD

2.9353
ions/sec

Printed 15:59 C3T Jan 30 1995 Page 1

UANTITATIVE ANALYSIS : SUMMARY REPORT 

-

a Set: 
a Set Desc r pt icn: 

_ :1meter =; 79: 

Samp19 ID: 
Sam~le Descript ~on : 
Sample Type: 
Sequence Number: 
Slank : 
Dilution Factor: 
Number of Repeats: 
Ti me : 
Signal Profi l e Processing: 
Spectral Peak Process i ng: 

Calibration Fil e: 
Calibration: 

Sample 
Intensity 

Pb 208 37998 
Bi 209 39669 

• Net Ratio/ 
Intensity 

Pb 208 ? 0.9579 
gi 209 <Y 39669 

• 

M3 1:: 39 
Cordova Seils - HNO3 /~C lO4 
Pt 

I K.-6 1+50 
D ,()~ ~-t.S)-7 ~ )., \0 r\:. V'¼. ¼?ll- <c l 

Sample 
167 
Not Subtracted 
1 
5 
15 :59: 33 Jan 30 1995 
Average 
Average 

[Untitled] 
External Standard 

Std. Blank 
Dev. Intensity 

1104. 3170 0 
409.6507 0 

Std . 

Std. 
Dev. 

0.0000 
0.0000 

Std. 
Dev. Cone. ~ 

1 2 4. 3 2 3 4 ~\_\,. ~ . 6 4 9 3 0.0278 
409 .6507 

Printed 15:59 csr Jan 30 1995 

:5:59:43 Jan 30 1195 

% RSD 
Q~d" 

ug/1 2 .9353 \::>--D 
ions/ sec 

P .:1ge 1 



16:02:35 Jan 30 1995

Parameter Entry Report

1e name: 
Description:

Sweeps/Reading: 10
Readings/Replicate: 1
Number of Replicates: 5
Points Across Peak: 1
Resolution: Normal
Scanning Mode: Peak Hop
Baseline Time (ms): 0
Transfer Frequency; Replicate
Polarity: +

Element/ Internal Times (ms):
Mass Mass Standard Replicate Dwell

Pb 208 2 1000 100
3i 209 <Y 1000 100

Elemental Equations:

OmniRange

0.0
0.0

208 = Pb 208
209 = Bi 209

Manual Settings:

Plasma Flow: 
Nebulizer Flow: 
Auxiliary Flow:

12 L/min 
0.55 L/min 
0.3 L/min

RF Power:
OEM Voltage: 
Sample Uptake:

1250 Watts 
4 kV 
1 mL/min

Printed 16:02 CST Jan 30 1995 Page 1

Parameter Entr Re ort 

e name : Pb 
Descr iption: 

Sweeps/Read in g: 
Read in gs/Repli cate: 
Number of qe plicates: 
Poin ts Ac ross Peak: 
0esolut ion: 
Scan ni ng Mode: 
Baseline Time (ms) : 
Transfer Frequency: 
Polari t y: 

10 
1 
5 

Normal 
Pea k Hop 
0 
Replicate 
+ 

Element/ Internal Times (ms): 
Mass Mass Standard Replicate Dwel 1 

Pb 208 ? 1000 100 
Bi 209 < y 1000 100 

Elemental Equations: 

. 208 = Pb 208 
209 = Bi 209 

Manual Settings: 

Plasma Flow: 12 L/min RF Power: 
Nebulizer Flow: 0 .55 L/min CEM Voltage: 
Auxiliary Flow: 0.3 L/min Sample Uptake: 

• 
Prin:ed 16: 02 CST Jan 30 1995 

16 : 0~ : 35 Jan JO 195 

Omni Range 

0.0 
0.0 

1250 Watts 
4 kV 
1 ml / min 

?age 



LABORATORIES, Inc.
P.O. BOX 249, 1126 N. FRONT STREET 
NEW ULM, MN 56073-0249
PHONE (507) 354-8517 WATS (800) 782-3557 FAX (507) 359-2890

Report To: Rochelle Robideau
3M Environmental Lab 
935 Bush Ave. Bldg 2-3E 
St. Paul, MN 55106

WE ARE AN EQUAL OPPORTUNITY EMPLOYER

Date: February 6, 1995

Work Order: 11-0101

Date Received: 01-25-95

Page 1 of 13

Project No.: 20-7903
Desc: Cordova Annual Soil Samples 1994

Inorganics Lab No.................. 95-S137 95-S138 95-S139 95-S140 95-S141 95-S142

Soil Lab No.............................. 1001-243 1001-244 1001-245 1001-246 1001-247 1001-248

•••••••••••••• M3639-1 M3639-2 M3639-3 M3639-4 M3639-5 M3639-6

^pAple Description.............. Cl
8-12"

C4
8-12"

11
8-12"

12
8-12"

13
8-12"

21
8-12"

ANALYTE

Fluoride by Distillation 
mg/Kg ........................................ 203 203 422 577 207 1120

Bray-I Phosphorus ..mg/Kg.. 39 42 36 60 18 49

Report approved by:
Randall L. Hemb 
By and for Minnesota Valley Testing Labs, Inc.

MVTL gu,r«nleCT ihc ^Kturacy ot Ihe analysis dune on the sample sulxnicicd foi testing It is nut possible for MVTL it. guaraniae that a test result obutned on a pamcular sample «tll be the same on any other 
sample unless all cortdtttons ifresling the sample are the same, includtng sampitng by MVTL As a mutual proteetton u. siteno. the pubitc and oursel«s, all reporu are submitted as the confidenltal properry of 
clients, and aulhoriralKm lot publication of sutemenis. conclusions or esiracts from or regarding out reports is reserved pending our written approval

LABORATORIES, Inc. 
P.O. BOX 249, 1126 N. FRONT STREET 
NEW ULM, MN 56073-0249 
PHONE (507) 354-8517 WATS (800) 782-3557 FAX (507) 359-2890 

WE ARE AN EQUAL OPPORTUNITY EMPLOYER 

Report To: Rochelle Robideau 
3M Environmental Lab 
935 Bush Ave. Bldg 2-3E 
St. Paul, MN 55106 

Project No.: 20-7903 
Desc, Cordova Annual Soil Samples 1994 

Inorganics Lab No. ........ 95-S137 95-S138 

Soil Lab No. .............. 1001-243 1001-244 

I.D. . ............. M3639-1 M3639-2 

ple Description ........ Cl C4 
8-12" 8-12" 

ANALYTE 
==----=----=-----=-=---=--= 
Fluoride by Distillation 
mg/Kg ..................... 203 203 

Bray-I Phosphorus .. mg/Kg .. 39 42 

Report approved by: 
Randall L. Hemb 

Date: February 6, 1995 

Work Order: 11-0101 

Date Received: 01-25-95 

Page 1 of 13 

95-S139 95-S140 95-S141 

1001-245 1001-246 1001-247 

M3639-3 M3639-4 M3639-5 

11 12 13 
8-12" 8-12" 8-12" 

422 577 207 

36 60 18 

By and for Minnesota Valley Testing Labs, Inc. 

95-S142 

1001-248 

M3639-6 

21 
8-12" 

1120 

49 

MVTL guaranlecS the x1..uracy of !he an.-lys1~ June on 1hc \Ample ,ubmtn.cd fur testing. h •~ noc poSl1blc for MVTL to guaranlCIC that a tc:st rc>ull obtained on a pan11.:ular 'i.amplc will be the~ on any other 

~mplc unless all condmo n~ .rrccting the "'mplc arc lhc same. 1nclud1nc \&mphnc by MVTL A$ 1 mutual protcc1N>n io ..:hcnu. the public and oundYa, aJI rcporu arc ~ubm1ttcd as 1hc confidcn11al property of 

chcnL, , and au1hon1.ahon for publ11.:a11un of , tatcmcnt'l . conclu~mn~ or e1tlncts from ur regarding our rcpon.'1 1, rescrvat pending our wrmen ;appn11Yal 



Report Tos Rochelle Robideau
3M Environmental Lab 
935 Bush Ave. Bldg 2-3E 
St. Paul, MN 55106

LABORATORIES, Inc.
P.O. BOX 249, 1126 N. FRONT STREET 
NEW ULM, MN 56073-0249
PHONE (507) 354-8517 WATS (800) 782-3557 FAX (507) 359-2890

WE ARE AN EQUAL OPPORTUNITY EMPLOYER

Date* February 6, 1995 

Work Orden 11-0101 

Date Received: 01-25-95

Page 2 of 13

Project No.« 20-7903
Desc: Cordova Annual Soil Samples 1994

Inorganics Lab No.................. 95-S143 95-S144 95-S145 95-S146 95-S147 95-S148

Soil Lab No.............................. 1001-249 1001-250 1001-251 1001-252 1001-253 1001-254

X«D« •••••••••••••• M3639-7 M3639-8 M3639-9 M3639-10 M3639-11 M3639-12

^hple Description.............. 22
8-12"

23
8-12"

24
8-12"

25
8-12"

26
8-12"

31
8-12"

ANALYTE

Fluoride by Distillation 
mg/Kg ........................................ 1270 354 407 840 1630 561

Bray-I Phosphorus ..mg/Kg.. 76 34 24 41 60 31

By and for Minnesota Valley Testing Labs, Inc.

MVTL (uaranCMs the accuracy irf Ihc atulysis done on ihe cample cubmined for leslin|. Il ij nor possible for MVTL lo (uaranlne lhal a lesl lesull ubiained on a panicular sample will be die same on any other 
sample unless all contlilions affeclin* Ihe sample are the same, mcludli« sampling by MVTL As a mutual protection id cliena, Ihe public and ooisel.es. all reports are submiRed as Ihe confideniul propeity ol 
clients, and authoriaalion lor publicalum of slalemeius. conclusions or esiracis from or regarding our reports is reserved pending our wriiien approval

LABORATORIES, Inc. 
P.O. BOX 249, 1126 N. FRONT STREET 
NEW ULM, MN 56073-0249 
PHONE (507) 354-8517 WATS (800) 782-3557 FAX (507) 359-2890 

WE ARE AN EQUAL OPPORTUNITY EMPLOYER 

Report To: Rochelle Robideau 
3M Environmental Lab 
935 Bush Ave. Bldg 2-3E 
St. Paul, MN 55106 

20-7903 Project No. 1 

Desc: Cordova Annual Soil Samples 1994 

Inorganics Lab No. ........ 95-S143 95-Sl44 

Soil Lab No. .............. 1001-249 1001-250 

ple I.D. .............. M3639-7 M3639-8 

ple Description ........ 22 23 
8-12" 8-12" 

ANALY'I'E 
••••a•a•&••===••••••••••••• 

Fluoride by Distillation 
mg/Kg ..................... 1270 354 

Bray-I Phosphorus .. mg/Kg .. 76 34 

Report approved by: 
Randall L. Hemb 

Date1 February 6, 1995 

Work Order, 11-0101 

Date Received: 01-25-95 

Page 2 of 13 

95-S145 95-S146 95-S147 

1001-251 1001-252 1001-253 

H3639-9 M3639-10 H3639-11 

24 25 26 
8-12" 8-12" 8-12" 

407 840 1630 

24 41 60 

By and for Minnesota Valley Testing Labs, Inc. 

95-S148 

1001-254 

M3639-12 

31 
8-12" 

561 

31 

MVTL gu.aranlCc.s lhc act:uracy nf the 1n.aly.s1s done on the \&fflplc 'iubm&U.c:d for teslln&, It ts noc possible for MVTL w gw.rantoc lhal a 1c~1 rcsull obuuncd on ii p1n1cular Ymplc will be the same on any other 

\olmplc unlc~ 111 cond1hons afrec11ng the \.lmplc arc 1hc Yme, 1nclud1~ sampling by MVTL Ju • muuYil procccteon IO chc:nts. the pubhc and oundYCS, all rq,oru arc subm1nod as 1hc conftdcnual propcny ol 

chcnL\, ant.I au1hor11.a11on lor pubh..:a11on o( 'il.llemcn~. (.'OnclusH.,n~ o r curac1S from or rcganJ1ng our reports I"' ~rvcd pending our wriucn .appnwal 



LABORATORIES, Inc.
P.O. BOX 249, 1126 N. FRONT STREET 
NEW ULM, MN 56073-0249
PHONE (507) 354-8517 WATS (800) 782-3557 FAX (507) 359-2890

Report To3 Rochelle Robldeau
3M Environmental Lab 
935 Bush Ave. Bldg 2-3E 
St. Paul, MN 55106

WE ARE AN EQUAL OPPORTUNITY EMPLOYER

Date: February 6, 1995

Work Order: 11-0101

Date Received: 01-25-95

Page 4 of 13

Project No.1 20-7903
Desc: Cordova Annual Soil San«>les 1994

Inorganics Lab No.................. 95-S155 95-S156 95-S157 95-S158 95-S159 95-S160

Soil Lab No.............................. 1001-261 1001-262 1001-263 1001-264 1001-265 1001-266

^s^ple I.D................................ M3639-19 M3639-20 M3639-21 M3639-22 M3639-23 M3639-24

^Hnple Description.............. 52 61 62 63 64 65
8-12" 8-12" 8-12" 8-12" 8-12" 8-12"

ANALYTE

Fluoride by Distillation
mg/Kg ........................................ 7990 2790 1490 2090 1620 837

Bray-I Phosphorus ..mg/Kg.. 49 41 43 42 64 40

By and for Minnesota Valley Testing Labs, Inc.

MVTl. gMtanica Ihc «.curK), ol ilie aiulysis done on the simple submilled for lesling It is not passible for MVTL lo giumnue Ihal i lesi resull nbuined on i pnnicular sample will be the same on any other 
sample unless all condiluins ariecling Ihe sample are the same, including sampling by MVTL As a mutual praaection lo clienls. the public and ounelves, all reportt are submillad as the coondemial properly oT 
dienes, and aulhori/alion lor publication of staicmencs. conclusuins or estracis from or regarding our repom is reserved pending our written approval

lABORATORIES, Inc. 
P.O. BOX 249, 1126 N. FRONT STREET 
NEW ULM , MN 56073-0249 
PHONE (507) 354-8517 WATS (800) 782-3557 FAX (507) 359-2890 

WE ARE AN EQUAL OPPORTUNITY EMPLOYER 

Report To: Rochelle Robideau 
3M Environmental Lab 
935 Bush Ave. Bldg 2-3E 
St. Paul, HN 55106 

Project No.: 20-7903 
Desc: Cordova Annual Soil Sampl es 1994 

Inorganics Lab No. ........ 95-S155 95-S156 

Soil Lab No. ............ .. 1001-261 1001-262 

Sample I.D. .............. M3639-19 M3639-20 

le Description ...... .. 52 61 
8-12" 8-12" 

ANALYTE 
=•••••••••a•=~•==•••••=~••• 

Fluoride by Distillation 
mg/Kg ..................... 7990 2790 

Bray-I Phosphorus •. mg/Kg .. 49 41 

Date1 February 6, 1995 

Work Order1 11-0101 

Date Received : 01-25-95 

Page 4 of 13 

95-S157 95-S158 95-S159 

1001-263 1001-264 1001-265 

M3639-21 M3639-22 M3639-23 

62 63 64 
8-12" 8-12" 8-12" 

1490 2090 1620 

43 42 64 

95-S160 

1001-266 

M3639-24 

65 
8-12" 

837 

40 

Report approved by: ·--i::::7 ~ //// ~ --7/ .tf1 
Randall L. Hemb IC~ r-: ~ 
By and for Minnesota Valley Testing Labs , Inc . 

• 
M VTL guairantca the Kl.·uracy of 1hc analy\1s done on lhc \Ample ,ubm111.c::d for tcs11 ng. II 1) nof poi..s1blc for MVTL tu guu11 ntoc thal 1 1csi resu ll ubL11ncd on a pamcular Ii.ample will be the i.&rne on any ocher 
\ample unless ,d i condmons aflcct ing 1hc \ample arc 1hc -..me, 1nclud1~ sampl ing by MVTL lu a mu1uaJ protccuon K> d 1cnu , the publ.c and uunclYC:o., all reporu aft:: ... ubmmod as the conftdcn1ta l propeny of 
chcnL, . • nd authorrr.allon ror puhlu.:ation of ,t.atcmtnl\ , t. onclu\lon~ ur Clllf'KIS from or rcgart.ht'W our rcpon., " rc\.Crvcd pending our wrillcn appnwal 



LABORATORIES, Inc.
P.O.BOX 249, 1126 N. FRONT STREET 
NEW ULM, MN 56073-0249
PHONE (507) 354-8517 WATS (800) 782-3557 FAX (507) 359-2890

Report To: Rochelle Robideau
3M Environmental Lab 
935 Bush Ave. Bldg 2-3B 
St. Paul, MN 55106

WE ARE AN EQUAL OPPORTUNITY EMPLOYER

Date: February 6, 1995

Work Order: 11-0101

Date Received: 01-25-95

Page 5 of 13

Project No.: 20-7903
Desc: Cordova Annual Soil Samples 1994

Inorganics Lab No.................. 95-S161 95-S162 95-S163 95-S164 95-S165 95-S166

Soil Lab No.............................. 1001-267 1001-268 1001-269 1001-270 1001-271 1001-272

• D• •••••••«•••••• M3639-25 M3639-26 M3639-27 M3639-28 M3639-29 M3639-30

[^ple Description.............. 66 67 68 69 71 81
8-12" 8-12" 8-12" 8-12" 8-12" 8-12"

ANALYTE

Fluoride by Distillation
mg/Kg ........................................ 1660 568 383 267 1300 227

Bray-I Phosphorus ..mg/Kg.. 35 28 29 23 39 46

By and for Minnesota Valley Testing Labs, Inc.

MVTL guaraniees the accuracy i>l the analysis done on the cample submitted for testing. It is not possible tor MVTL to guanniae that a test result obuined on a particular sample will be the same on any other 
sample unless all conditions affecting the sample are the same, including sampling by MVTL As a mutual protection to clients, the public and ourselves, all reports arc submitted as the confideniial property of 
clients, and authorization tor publicaiuwi of statements, conclusions or eairacis from or regarding our reports is reserved pending our written approval

LABORATORIES, Inc. 
P.O. BOX 249, 1126 N. FRONT STREET 
NEW ULM, MN 56073-0249 
PHONE (507 ) 354-8517 WATS (800) 782-3557 FAX (507 ) 359-2890 

WE ARE AN EQUAL OPPORTUNITY EMPLOYER 

Report To: Rochelle Robideau 
3M Environmental Lab 
935 Bush Ave. Bldg 2-3E 
St. Paul, MN 55106 

20-7903 Project No. 1 

Desc, Cordova Annual Soil Samples 1994 

Inorganics Lab No. ........ 95-S161 95-Sl62 

Soil Lab No. .............. 1001-267 1001-268 

........ ...... M3639-25 M3639-26 

ple Description ........ 66 67 
8-12" 8-12" 

ANALYTE 

---------------------------
Fluoride by Distillation 
mg/Kg ..................... 1660 568 

Bray-I Phosphorus •• mg/Kg .. 35 28 

Date: February 6 , 1995 

Work Order: 11-0101 

Date Received: 01-25-95 

Page 5 of 13 

95-S163 95-S164 95-S165 

1001-269 1001-270 1001-271 

M3639-27 M3639-28 M3639-29 

68 69 71 
8-12" 8-12" 8-12" 

383 267 1300 

29 23 39 

95-S166 

1001-272 

M3639-30 

81 
8-12" 

227 

46 

Report approved by: ~ ff .,,,/J \../'J 7/ // 
Randall L. Hemb /(~ r-~ 
By and for Minnesota Valley Testing Labs, Inc. 

MVTL guarantees 1hc accura<.-y ut' 1hc an..lys1." done on the \ample subm1110d for tcs11 ng. II 1s noc possible for MVTL to a:wrantec lha1 a tcSI resuh utKa1 ncd on a panicular sample will be the same on any oc.hc r 

'ioamplc unless all cond1t1ons affa:tmg the ..ample arc the ~me. 1nclu1.h,. sunphng by MVfL As a mulual protccuon IO chcnu. the public and ound ves, all ,q,oru are subnuncd u the conftdcn11al propcny o( 

chcnb, and author11.a11on for puhhcahon of \tatemcnts . ..:onclus,on!io ur cxlr'XlS from or regarding ou r rcporu 1:. re:.c:n'Cd pend ing our wrillen approv1I 



LABORATORIES, Inc.
P.O.BOX 249, 1126 N. FRONT STREET 
NEW ULM, MN 56073-0249
PHONE (507) 354-8517 WATS (800) 782-3557 FAX (507) 359-2890

WE ARE AN EQUAL OPPORTUNITY EMPLOYER

Report Toj Rochelle Robldeau
3M Environmental Lab 
935 Bush Ave. Bldg 2-3E 
St. Paul, MN 55106

Date* February 6, 1995 

Work Order: 11-0101

Date Received: 01-25-95

Page 8 of 13

Project No.: 20-7903
Desc: Cordova Annual Soil Samples 1994

Inorganics Lab No.................. 95-S179 95-S180 95-S181 95-S182 95-S183 95-S184

Soil Lab No.............................. 1001-285 1001-286 1001-287 1001-288 1001-289 1001-290

^^le I.D................................ M3639-43 M3639-44 M3639-45 M3639-46 M3639-47 M3639-48

^Kple Description.............. 102
8-12"

103
8-12"

121
8-12"

122
8-12"

123
8-12"

124
8-12"

ANALYTE

Fluoride by Distillation 
mg/Kg ........................................ 997 658 427 309 318 342

Bray-I Phosphorus ..mg/Kg.. 40 49 49 44 53 21

Report approved by:
Randall L. Hemb , .
By and for Minnesota Valley Testing Labs, Inc.

dicnis. and uthoriuiioo tm publitalion of sulcmcnu. concluiion. or from or rcgardm* .nrr repom is rcscrsKl ponding our uinricn apptrrvni

LABORATORIES, Inc. 
P.O. BOX 249, 1126 N. FRONT STREET 

NEW ULM, MN 56073-0249 
PHONE (507) 354-8517 WATS (800) 782-3557 FAX (507) 359-2890 

WE ARE AN EQUAL OPPORTUNITY EMPLOYER 

Report Toi Rochelle Robideau 
3M Environmental Lab 
935 Bush Ave. Bldg 2-3E 
St. Paul, MN 55106 

Date: February 6, 1995 

Work Order: 11-0101 

Date Received1 01-25-95 

Page 8 of 13 

Project No.: 20-7903 
Desc: Cordova Annual Soil Samples 1994 

Inorganics Lab No. ........ 
Soil Lab No. .............. 

le I.D. .............. 
ple Description ........ 

ANALYTE 
~-••••a•••••••a••a••••••••a 

Fluoride by Distillation 
mg/Kg ..................... 

Bray-I Phosphorus .. mg/Kg .. 

95-S179 95-S180 95-S181 95-S182 

1001-285 1001-286 1001-287 1001-288 

M3639-43 M3639-44 M3639-45 M3639-46 

102 103 121 122 
8-12" 8-12" 8-12" 8-12" 

997 658 427 309 

40 49 49 44 

Report approved by: ~ /J ,4/l 
Randall L. Hemb /(~ t, 

95-S183 

1001-289 

M3639-47 

123 
8-12" 

318 

53 

By and for Minnesota Valley Testing Labs, Inc. 

95-S184 

1001-290 

M3639-48 

124 
8-12" 

342 

21 

M VTL guaranlCCs lhc M:curacy of !he an.aly\1:. done on chc ,ample ,ubm111cd fo r ta:u ng ll ,, not possible for M VTL to guarantoc 1hat a 1cs1 result obtained o n a p1n1<."Ular \ampc will be I.he i&IT'IC on any other 

\.ample unlcsi ,111 ..:ond111ons 1ffoc11n1 1hc \ample arc the same. 1nclud1ng samphnc ~ MVfL ~ ■ mutual protccuon IO clients, 1hc pubhc and ounc.lvcs , all rcpons arc \Ubm1ncd as the confidcnual propcny of 

d1cnl\ , and 1u1hon1..11ton for puhll,auon o( \ taCCmcnl\ , conclu\1on!tl ur ca1nc1., from or regarding our rcporu 1, reserved pending our wrntcn appn1'1111 



Report Tos Rochelle Robldeau
^ Environmental Lab 
935 Bush Ave. Bldg 2-3E 
St. Paul, MN 55106

LABORATORIES, Inc.
P.O.BOX 249, 1126 N. FRONT STREET 
NEW ULM, MN 56073-0249
PHONE (507) 354-8517 WATS (800) 782-3557 FAX (507) 359-2890

WE ARE AN EQUAL OPPORTUNITY EMPLOYER

Date: February 6, 1995

Work Order: 11-0101

Date Received: 01-25-95

Page 10 of 13

Project No.: 20-7903Desc: Cordova Annual Soil Samples 1994

Inorganics Led) Ho.

Soil Lab No.............

S^ample I.D...............

le Description

^amp

ANALYTE

Fluoride by Distillation 
mg/Kg .................................

95-S191 95-S192 95-S193 95-S194 95-S195 95-S196

1001-297 1001-298 1001-299 1001-300 1001-301 1001-302

M3639-55 M3639-56 M3639-57 M3639-58 M3639-59 M3639-60

14
2.5'

27
2.5'

34
2.5'

610
2.5'

911
2.5'

C2
2.5'

142 104 99.7 101 210 281

16 7 64 60 58 46

Report approved by:
Randall L. Hemb 
By and for Minnesota Valley Testing Labs, Inc.

MVTL guaraniecs the accuracy :>f ihe analysis done on ihe sample submilled for tesimg. It is not possible for MVTL lo guarantae that a lesi rcsuli obuined on a pamcuiar sample will be the same on any other 
sample unless all corsditions alfeciing ihe sample are the same, including sampling by MVTL As a muiual protection to clienu. the public and ourvives. all repons are submined as the confideniial property of 
clienis, and auihorizatinn for pobhtaium of s(aiemeni.s, conclusions or e*iracis from or regarding our reports is reserved pending our written appnwal

LABORATORIES, Inc. 
P.O. BOX 249, 1126 N. FRONT STREET 
NEW ULM, MN 56073-0249 
PHONE (507 ) 354-8517 WATS (800) 782-3557 FAX (507 ) 359-2890 

WE ARE AN EQUAL OPPORTUNITY EMPLOYER 

Report To: Rochelle Robideau 
3M Environmental Lab 
935 Bush Ave. Bldg 2-3E 
St. Paul, MN 55106 

Project No.: 20-7903 
Desc: Cordova Annual Soil Samples 1994 

Inorganics Lab No. ..... ... 95-S191 95-S192 

Soil Lab No. .............. 1001-297 1001-298 

Sample I.D. .......... .... M3639-55 M3639-56 

ple Description ........ 14 27 
2.5' 2.5' 

ANALY'l'E 
•••••••••••••a••••••••=z••• 

Fluoride by Distillation 
mg/Kg ... .................. 142 104 

Bray-I Phosphorus .. mg/Kg .. 16 7 

Date: February 6, 1995 

Work Order: 11-0101 

Date Received: 01-25-95 

Page 10 of 13 

95-S193 95-S194 95-S195 

1001-299 1001-300 1001-301 

M3639-57 M3639-58 M3639-59 

34 610 911 
2.5 ' 2.5' 2.5' 

99.7 101 210 

64 60 58 

95-S196 

1001-302 

M3639-60 

C2 
2.5' 

281 

46 

Report approved by:~ ~ .44.."-..._d 1 / ~ 
Randall L. Hemb /_~oZ-~ 
By and for Minnesota Valley Testing Labs, Inc. 

M VTL guu:.nttt, the Kl"u ra9 of the .1n.-ly,1, Jone cm the ...ample , ubm1ncd for 1.es11ng. h •!I not po'is1blc for MVTL to guara nloc: th.al a tcM rcsull obtained o n a pitr11cular \ample will be the- s.amc o n any other 

-..mplc unlcu ill cond111om aff«·11ng 1ht '-lmplc arc the same, 1nclud1ng 'Wnphng by MVTL A\ , mul!J.111 pn>k:Chon to diem.,, 1hc publu: and ounclvcs. all rcpons arc subm,ncd as the confidcnual propcn y of 

d1cnb , ;and :author11.a11on (Qr publ1umun of ,1..ucmc:nbi , ,,:oncluMon, ur c•lracb from or rc-g.ard1ng our rcpon.o; ..., reserved pcrwJ1 ng our wrillcn appnMI 



Report To! Rochelle Robldeau
3M Environmental Lab 
935 Bush Ave. Bldg 2-3E 
St. Paul, MN 55106

LABORATORIES, Inc.
P.O.BOX 249, 1126 N. FRONT STREET 
NEW ULM, MN 56073-0249
PHONE (507) 354-8517 WATS (800) 782-3557 FAX (507) 359-2890

WE ARE AN EQUAL OPPORTUNITY EMPLOYER

Date: February 6, 1995

Work Order: 11-0101

Date Received: 01-25-95

Page 11 of 13

Project No.: 20-7903
Desc: Cordova Annual Soil Samples 1994

Inorganics Lab No.................. 95-S197 95-S198 95-S199 95-S200 95-S201 95-S202

Soil Lab No.............................. 1001-303 1001-304 1001-305 1001-306 1001-307 1001-308

X«Da M3639-61 M3639-62 M3639-63 M3639-64 M3639-65 M3639-66

^P^le Description.............. C2
5' deep

14
5' deep

27
5' deep

34
5' deep

610
5' deep

911
5' deep

ANALYTE

Fluoride by Distillation 
mg/Kg ........................................ 85.8 204 141 71.5 133 151

Bray-I Phosphorus ..mg/Kg.. 32 24 13 14 22 25

Report approved by:
Randall L. Hemb 
By and for Minnesota Valley Testing Labs, Inc.

MVTL guaratittts Ihe acturKy Ihe anajysis dixie i.n the sample submitted for testing It is mx possible for MVTL to guarantee that a test result obained on a pamcular sample uoll be the same on any other 
sample unless all condinons affecting the sample are Ihe same, includii« sampling by MVTL As a mutual protection to clients, the public and outsel*es. all reports are submitted as Ihe conndenlial properly of 
clients, and aulhoriralirxi for publication iX statements, conclusions tx estracts from or regarding our reports is reserved pending our written approval

LABORATORIES, Inc. 
P.O. BOX 249, 1126 N. FRONT STREET 
NEW ULM, MN 56073-0249 
PHONE (507 ) 354-8517 WATS (800) 782-3557 FAX (507 ) 359-2890 

WE ARE AN EQUAL OPPORTUNITY EMPLOYER 

Report To: Rochelle Robideau 
3M Environmental Lab 
935 Bush Ave. Bldg 2-3E 
St. Paul, MN 55106 

Project No.1 20-7903 
Desc: Cordova Annual Soil Samples 1994 

Inorganics Lab No ........ . 

Soil Lab No. 

~ ple I.D. . ............ . 

~ le Description ....... . 

ANALYTE 
••••••••••••••••••••••••sa• 

Fluoride by Distillation 
mg/Kg .................. . . . 

Bray- I Phosphorus .. mg/Kg .. 

95-S197 

1001-303 

H3639-61 

C2 
5' deep 

85.8 

32 

95-S198 

1001-304 

H3639-62 

14 
5' deep 

204 

24 

Date: February 6, 1995 

Work Order: 11-0101 

Date Received: 01-25-95 

Page 11 of 13 

95-S199 

1001-305 

M3639-63 

27 
5' deep 

141 

13 

95-S200 

1001-306 

M3639-64 

34 
5' deep 

71.5 

14 

95-S201 

1001-307 

M3639-65 

610 
5' deep 

133 

22 

95-S202 

1001-308 

H3639-66 

911 
5' deep 

151 

25 

MVTL guaran~ the ac,:urac:y of the an.alyni. done on Lhc !i-alTlplc ~ubm111.cd for tesong h ,s noc possible (or MVTL to guarantoc thal .1 lcsl reiull obtained on a panl<."Ular sample will be the loAfflC on I ll)' other 

'l.lmplc unlcu all cond11tons 1ffcc11 ng the \ample arc the same. 1nclud1rc SAmph ng biJ MVTL M I mu1ual procccuon 10 clients. the pubhc and our.dvcs. all reports u e \ubm,ned I) che confidcnual propen y of 

t.: l,cnL, , and 1u1horm1111on for pubho11on of 'i&.a tcmcnL\ , conc lu"om, ~.,, c1.trac:1, from or regardu1tt our rcpon.'i ,, re~rvcd pending our wnncn appn,val 



LABORATORIES, Inc.
P.O.BOX 249, 1126 N. FRONT STREET 
NEW ULM, MN 56073-0249
PHONE (507) 354-8517 WATS (800) 782-3557 FAX (507) 359-2890

Report To:

WE ARE AN EQUAL OPPORTUNITY EMPLOYER

Date: February 6, 1995

Work Order: 11-0101

Date Received: 01-25-95

Rochelle Robideau 
3M Environmental Lab 
935 Bush Ave. Bldg 2-3E 
St. Paul, MN 55106

Page 13 of 13

Project No.: 20-7903Desc: Cordova Annual Soil Samples 1994

Inorganics Lab No.................. 95-S209 95-S210 95-S211 95-S212 95-S213 95-S214

Soil Lab No.............................. 1001-315 1001-316 1001-317 1001-318 1001-319 1001-320

X*D« ••••••••••••••
^^^ple Description..............

M3639-73 M3639-74 M3639-75 M3639-76 M3639-77 M3639-78

Fd Dup 14 
5' deep

Dup #1 Cl 
8-12"

Dup #2 C4 
8-12"

Dup #53
C2 2.5'

Dup #54
C3 2.5'

Dup *61
C2 5'

ANALYTE

Fluoride by Distillation 
mg/Kg ........................................ 205 207 219 114 117 90.7

Bray-I Phosphorus ..mg/Kg.. 24 38 42 48 34 37

Report approved by:
Randall L. Hemb 
By and for Minnesota Valley Testing Labs, Inc.

MVTI .he «.cur.e> o. ,hr anelys,, J»nc ,m .he semple .uhm..«i fo, h h.H po«.ble lo, MVTL u. ,u.ran« .he. . .eM re«,l. ohu.ned oh . p.n,e..Ur s«nple «,ll he Ule ^ on
.ample onle., all condmom affeeling .he sample am .he same, inclod.n* sampling hy MVTL As a mn..ml pnaeclion u. chenls, .he pubhe and .mnelves. all repom am sabm.ned as Ihe confidennal pnopen, of 
clients, and aollnsnaalion lor pohl.calion ol summenis. conclusions or eslracls from or regarding our reports is reserved pending our wrillen approval

LABORATORIES, Inc. 
P.O. BOX 249, 1126 N. FRONT STREET 

NEW ULM, MN 56073-0249 
PHONE (507 ) 354-85 17 WATS (800) 782-3557 FAX (507) 359-2890 

WE ARE AN EQUAL OPPORTUNITY EMPLOYER 

Report To: Rochelle Robideau 
3M Environmental Lab 
935 Bush Ave. Bldg 2-3E 
St. Paul, MN 55106 

Project No.: 20-7903 
Desc: Cordova Annual Soil Samples 1994 

Inorganics Lab No. .... .... 95-S209 95-S210 

Soil Lab No. ....... .. ... .. 1001-315 1001-316 

Sample I.D. .............. M3639-73 M3639-74 

ple Description ........ Fd Dup 14 Dup #1 Cl 
5' deep 8-12" 

ANALYTE 
==••~••=•=•=2••••z•z======= 

Fluoride by Distillation 
mg/Kg ..................... 205 207 

Bray-I Phosphorus .. mg/Kg .. 24 38 

Date: February 6, 1995 

Work Order: 11-0101 

Date Received: 01-25-95 

Page 13 of 13 

95-S211 95-S212 95-S213 

1001-317 1001-318 1001-319 

M3639-75 M3639-76 M3639-77 

Dup #2 C4 Dup #53 Dup #54 
8-12" C2 2.5 ' C3 2.5' 

219 114 117 

42 48 34 

Report approved by, ~ ;fl #/J \ A 

Randall L. Hemb ~ ~ 
By and for Minnesota Valley Testing Labs, Inc. 

95-S214 

1001-320 

M3639-78 

Dup #61 
C2 5 ' 

90.7 

37 

MVTL guarantee, 1hc acc.·uracy 11( lhc an• ly•m Jone cm the , ample , ubmancd ror tc:iling h 1'i not possible for MVTL 10 gu..arantoc th.al a tcM rcloull ob<:A1ncd o n a pan,cular ..ample will be the i,.amc o n any umcr 

'-lm plc unless all cond11mn~ affa:11ng 1hc ...ample .a rc the \atnc. 1nch,M,h,. u.mphng by MVTL ~ a mutu.al protccuon co d1cnl'i , the pubhc and oundvc~. all reports a rc ,;ubm1nod u the confidcn11.a l p,npc:ny o( 

d1cnl, , •nd :au1hon1..a1K,n fur puhli1,,••1 1on uf ,1..11~mcnl\, 1.·onch.,,H,n, u r C-'lnK.1~ from or regarding our rcpnn., 1, re-.crvod pending our wr111cn .tppnwal 




